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EXECUTIVESUMMARY 

Tlus document presents the work plan for the Phase! I RCRA Fad@ Invesbgabon 

(RFI)/Remedd Invesbgabon (RI) of the Radioactwe Sites (Operable Unit Number 14) at the 

I Rocky Flats Plant, Jefferson County, Colorado. "Ius work plan mcludes a field samplmg 

plan (FSP) that presents the mvestigabon planned to evaluate the presence or absence of 
contamrnabon at Individual Hazardous Substance Sites (IHSSs) wthm the OU14 Radmacbve 
Sites. The FSP developed in thls work plan is based on the requuements of the Interagency 
Agreement (IAG) amongst the Department of Energy (DOE), Enwonmental Protecbon 

Agency (EPA), and the State of Colorado Department of Health (CDH) and what adhbonal 

work is needed to mbally assess each IHSSs. 

; a  
I 

Eight IHSSs are located rn Operable Umt Number 14 (OU14). They are the 700 Area 
Site No. 1 (IHSS 131), Buddmg 334 Parlang Lot (IHSS 156.1), Buddmg 444 Parlang Lot 

(IHSS la), Area West of Budding 664 (IHSS 161), 700 Area- Slte NO. 2 (IHSS 162), 800 
Area No. 2 Concrete Slab (IHSS 164.1), 800 Area Site No. 2 Bulldmg 886 Spdls (IHSS 

164.2), and 800 Area Site No. 2 Budding 889 Storage (IHSS 164.3). Of these eight ntes, 

two are parking lots apprommately 313,000 square feet in area; four are paved areas near 
buddmgs appmmmately 83,000 square feet m area; one is a storage pad approxmately 

25,000 square feet m area; and the last is a paved road withm the plant wth an approxlmate 
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area of 161,000 square feet. All areas described above are located immediately adjacent to 

buddmgs and are parhally or completely covered wth concrete or asphalt 

Volume I - Text mcludes 12 secbons which are based on the Enwonmental Pmtecbon 
Agency Guidance for Conductmg Remedd Invesbgabons, and Feasibhty Studm This 

work plan was also wntten in accofdance wth the IAG requvements m that field sampling 

acbwbes comphed with task "Required Achons" at a -mum, plus justlficatton for any 

addibonal staged mvesbgabve acbons is presented m detad Indiwdual IHSS boundaries 

were defined based upon the IAG and the Hutoncal Release Report (HRR) . The HRR 

informabon sources and a e d  photographs were rewewed to redefine the IHSS boundaries 

usmg the most current and accurate mformahon The Rocky Flats Enwonmental Database 

System (REEDS) was accessed to review data denved from; borehole mvesbgabons, 

momtonng wells, surface water sampling, and other sources of enwonmental data m or 
adjacent to the OU14 IHSSs ThIs mformabon was summanzed and presented as a 
Appendix F in Volume 11 - Appendices The Aenal Radiological Surveys were evaluated to 

ascertatn the useabhty of the mformabon presented. The contammant isopleth contours were 
deemed to be msleading m regards to idenbfymg potential soil contammatron around 

processing buddmgs. 

The site conceptual model was developed for OU14 takmg into considerahon the 

hlstoncal and current sources of contarmnants One conceptual model was developed to 

mver all of the pertment exposure pathways for each IHSS. 
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The potenbal apphcable or relevant and appropmte requirements were developed and 

presented wth a hst of chemical-pfic benchmarks which have been developed on a ate 

wde bass Addibonal To Be Consldered (TBC) guidance was also presented 111 a tabular 
format 

The Field Sampling Plan (FSP) was developed usmg a staged approach whch presents 
the results of the field mvesbgabon acbvibes 111 the form of technical memoranda. Techtllcal 

memoranda are presented to CDWEPA after State 1 act~rnbes are conducted Based on the 
results and discusnons wth the regulators Stage 2 acbrnbes are defined. A modified gnd 

selecbon process is presented to provide an example of a logical redefhbon process for 
selectmg a samplmg gnd. The FSP addresses the dfficulbes m workmg wth arhficml 

covenng (i.e., pavement and concrete) and thew impacts on radubon detecbon systems and 

sod samphg acbrnbes. Specific procedures are referenced to conduct the FSP and to 

develop a Health and Safety Plan 

The Human Health Ruk Assessment secbon was based on EPA gudance documents. 

Addibonal spezific guidance was added to define how uncertaurty is to be addressed and how 
the data will be u t h e d  to assess the nsk to enwonmental and human health. 

The schedule and the sequence of work for completing the OU14 mvesbgabon is 
specified 111 the IAG and is outlvled below to provide background on the reqmments for the 

OU14 RFVRI. The IAG states that each OU may proceed through several phases of 
mvesbgation dependent on the informabon gathered to charactenze the OU (Section 1.B.9, 

IAG Statement of Work). 

I 
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Followmg complebon of the Phase I work plan, the IAG requm that the results of 

the Phase I RFYRI for OU14 be documented w h  a draft Phase I RFI/RI report. Th~s 

draft RFYRI report urlll mclude a Preliminary Site Charactenzabon and wdl also recommend 
work to be performed for the Phase 11 mvesbgabon, if r e q d  The IAG specifies that th~s 
draft Phase I report be submitted to EPA and the State for review, and DOE will address the 

regulatory agency’s comments and submit a Final Phase I RFI/RI report for EPA and/or 

State approval. 

The IAG specifies that the pnonty and schedule for the Phase I RFI/RI mvesbgabons 

for OUs 3, 5, 6, 8, 12, 13, 14, 14, 15, and 16 will be determmed after evaluating the Final 
Phase I RFI/RI Reports for the operable umts If EPA and/or the State detemune that no 
further mvesbgatory work is requved for OU14 after the Phase I mvesbgabon is complete, 

EPA and/or the State shall approve the Fmal Phase I RFWRI Report as a F d  RFI/FU 
a 

Report. 

P \OUl4\WORKP~SECTION 3\06109/92 xix 



EG&O ROCKY FLATS PLANT Manual 21100-wP-0u14 I 
a r c  I RFYRI Work Plan Sccbon No 1 0, PiMl 
Operable Umt 14 p.pc 1 of 32 

W~WIIVC Date 
Oqaluurton Remadmuon Pmwm 

1.0 INTRODUCTION 

Thls document presents the Phase I work plan for the Resource Conservabon and 

Recovery Act (RCRA) Fachty Invesbgabon/Remedd Invesbgabon 0, and 

Comprehensive Environmental Resource, Compensabon, and L&&ty Act (CERCLA) for 
Operable Umt No. 14 (OU14) at the U.S Department of Energy (DOE) Rocky Flats Plant 

(RFP) m Jefferson County, Colorado. 

This mvesbgabon is part of a comprehenmve, phased p r o g r a m  of site chamtemabon, 

remedud mvesbgatrons, feasbihty stu&es, and remedml/comcttve actrons currently in 
progress at RFP, pursuant to an Interagency Agreement (IAG) between DOE, the U.S. 

Environmental Pmtecbon Agency (EPA), and the Colorado Department of Health (CDH) 

dated January 22,1991 (DOE 1991a). The IAG progmn developed by DOE, EPA, and 

CDH addresses RCRA and CERCLA issues. Although the IAG requves general compbce 

wth both RCRA and CERCLA, CERCLA regulabons apply to remedud invesbgabons at 

OU14. In accordance wth the IAG, the CERCLA terms "Remedud Invmgabon" (RI), 

"Feasibhty Study" (FS), and "Indiwdual Hazardous Substance Site" (IHSS) are used m tlus 

document. 

As requlred by the IAG, this Phase I work plan addresses characteruabon of source 
matenals, sods, and groundwater at OU14 and sufface water potentdly affected by OU14. 

' e  
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The RFYRI wdl also mvest~gate the nature and source of contammbon and evaluate 
potentud contanunant migrabon pathways. 

Thls work plan summarues exlstmg mformabon charactenzmg OU14, identifies data 

gaps, estabhshes Data Quality O ~ J ~ C ~ I V ~ S  (DQOs), and develops a Stage 1 field samplmg 

plan (FSP) to chatactenze phyucal slte features and & h e  contammant sources. Rabonale 

for developing the Stage 2 FSP is also prowded. 

The RFVRI wdl be conducted rn accofdance wth the RCRQ Fm'lity Inveshganon 

(MI) Gwdance (EPA 1989a) and Intenm F~rtal Gwdance f i r  conductrng Remedal 
~nveshgahom and Feasibility Sncdres Under CERCW (EPA 1988a). The RFI/RI. wdl be 
conducted m two stages to maxlrmze the use of the data generated and efficiency m program 
design. Existmg data were used to develop the RFIkI approach. The data generated by the 

RFI/RI WIU be used to esbmate the nsks to human health and the enmnment posed by 
sources withm OU14 and to begin developmg and screenrng remedd altematIves. 

The DOE Enwonmental Restoration (ER) Program, designed for mvsbgabon and 

cleanup of envmnmentally contaminated sltes at DOE fachbes, is bemg implemented m five 

phases. Phase 1, Installabon Assessment, mcludes prel~rmnary assessments and slte 

mspect~ons to assess potential environmental concerns. Phase 2, Remedud Invesbgations, 

mcludes planning and implementabon of samphg programs to deheate the magmtude and 

extent of contarmnabon at speclfic sites and evaluate potentud contarmnant nugrabon 

pathways. Phase 3, Feasibhty Stu&es, mcludes evaluaQon of remedial altemabves and 

development of remedlal acbon plans to mbgate enwonmental problems idenbfied rn Phase 

(P \OU14\WORKPLJWBCPION 1\10/16/92) 
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I 
2 as needmg cmecbon. Phase 4, Remedd Deslgn/Remd Acbon, mcludes design and 

implementabon of site-specific remedud acbons selected on the baas of Phase 3 feaslblllty 

studies. Phase 5, Comphce and Venficabon, mcludes momtomg and performance 
assessments of remedd acbons as well as venfimon and documentabon of the adequacy of 
remedd achons tamed out under Phase 4. Phase 1 has been completed at the RFP (DOE 

1986), and Phase 2 is currently in progress for OU14. 

I '  
I 

1.2 Work pliul Overviev 

This work plan evaluates and summarizes prevlous data and mvesbgabons, defines 

DQOs and data needs based on that evaluabon, specifies RFVRI tasks, and presents the Stage 

1 FSP for the W R I .  RaQode for the development of the Stage 2 FSP is also prowded. 

Sechon 2.0, Site Charactenzabon, presents a comprehenslve m e w  and analysls of 
avadable hstoncal mformabon, previous nte mvesbgations, recently publlshed reports, 

avadable data, and past and present act~vlt~es pertulent to OU14. Included m sectton 2.0 are 

charactemabon results for site geology and hydrology as well as the known nature and 

extent of contatmation m nearby sods and groundwater. Addibonally, Secbon 2.0 presents 

a conceptual model for contarnurant mgrabon and exposure pathways based on slte physlcal 

charactenstics and avadable mfonnabon regardmg the nature and extent of contarmnatlon. 

Secbon 3.0 presents potentd sitewde Apphcable or Relevant and Appropmte Requmments 

(ARARs) and benchmarks, as r e q d  by the IAG, and discusses thm appllcabon to the 

RFVRI acbwbes at OU14. -on 4.0 discusses the DQOs and work plan rabonale for the 

RFYRI. Secbon 5.0 specifies tasks to be performed for the RFI/FU. Section 6.0 presents the 

Stage 1 FSP and rabonale for the development of the Stage 2 FSP to meet the objectwes 

presented m Secbon 4.0 Secbon 7 0 lays out the RFVRI acbwbes schedule. Secbons 8.0 

(P \OU14\WORKPLN\SECTION 1\10/16/92) 1-3 
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and 9.0 d e w  the Basehe Human Health fisk Assessment Plan (HHRA) and the E n m n -  
mental Evaluahon Work Plan, respe!chvely. Sechm 10.0 discusses the site-specific Quality 

Assurance Addendum (QAA) for OU14. Sechon 11.0 prowdes references. 

The appendices contam the a-le suppcntmg mformahon used to characterize the 

physical settmg and contammahon at OU14. Appendu A contams several memorandums 

describing the strengths and weaknesses of the Field Instrument for Detectmg Low Energy 

m h o n  (FIDLER) radiological surveys. Appendm B contains the Data Summary whch 

was denved from the Rocky Flats Enwonmental Database System (RFEDS) for samphg 

locatsons 111 or around OU14 The complete database as applicable has been mcluded as 

Volume II of a s  work plan. Appendur C contams the Excepts From the Buckground 
Geockmrcal Repon (EG&G 199Ua). Appendlx D mcludes only the T d l e  of COnrenrs From 

the Environmental Management Depmwnt Operahng PIvKledUtes (EG&G 1992~). 

Appendu E represents a hsbng of the Rocky Flats Photo Hzstoly, and Appendur F mcludes 

the EGdiG Site Spec& Health and Plant Template 

1.3 nal And Plant Site 

The fol lomg secbons promde general informatson on RFP and the smundmg 

Egion mcluding RFP history, regional land-use and populahon data, and ate condibons 

Sitespecific conditions at OU14 are addressed m Sectton 2.0. 

a 
(P \OU14\WORKPL"ION 1\10116/92) 
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Remedutlw Program 

1.3.1 Facility Background and Plant Operations 

RFP is a government-owned, contractor-operated hcdIty that is part of the nationwde 
nuclear weapons complex. The plant was under the aeg~s of the U.S. Atomc Energy 
Comrmssion (AEC) from its mception m 1951 until the AEC was Qssolved in January 1975. 

At that time, responslbhty for the plant was assxgntxl to the Energy Research and 
Development Admmistration (ERDA), wluch was succeeded by DOE m 1977. Dow 
Chemcal U.S.A., an operatmg umt of the Dow Chemcal Company, was the pnme Operating 
contractor of the tkchty from 1951 until June 30, 1975. Rockwell International was the 
pnme operating contractor from July 1, 1975 untd December 31, 1989. EG&G became the 
pnme contractor at RFP on January 1, 1990. 

Under the ongmal mssion, RFP fabncafed nuclear weapons components from 
plutomum, m u m ,  and nomadmctwe metals (principally berylhum and stamless steel) 

whch were then sh~pped elsewhere for assembly. In m o o n ,  RFP reprocessed components 
for recovery of plutonrum after it was removed from obsolete weapons. RFP is currently 
undergoing a msslon translhon from nuclear production to enwonmental restoration and 
waste management. Although no further productron of plutomum weapons components is 
contemplated, catam production fhchbes WLU be preserved m a ready state untd a final 
decision is made that such production is no longer needed Other act~wties prewously 
conducted at RFP WLU continue as before, these mclude research and dewelopment m 
metallurgy, machmg,  nondestructive testmg, cuatmgs, remote enpeenng,  chermstry, and 
physics. 

Both radioactwe and nonradioactive wastes have been generafed m the RFP 
produ&on process and must be taken into account when formulatmg enwonmental 
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restoration and waste management plans Current waste handhg practms rnvolve on-ate 
and off-ate rezychg of hazardous matmals, on-ate storage of hazardous and radmactwe 
rmxed wastes, and off-site disposal of sohd radioactive matenals at another DOE fachty; 
however, prehrmnary assessments under the ER Program m&cate that some of the past 
on-site storage and decontammabon pracbces could present potential sources of 

enwonmental contammation 

1.3.2 Previous Investigations 

Vatrous sitewde studies have been conducted at RFT to characterize enwonmental 
media and to assess the extent of radiolopcal and chermcal contammt releases to the 

enwonment The mvesbgabons performed pnor to 1986 were summanzed by Rockwell 
Intemabonal (1986a) and mclude the followmg: 

Detaxled desmpbon of the regional geology (Malde 1955, Spencer 1961; Wtt 
1960, 1963, 1970, 1972, and 1975; Van Horn 1972 and 1976; Darnm and Moore 
1981, and Robson et al 1981a and 1981b) 

Several d d h g  programs be-g rn 1960 that resulted m construmon of 
approxlmately 60 momtonng wells by 1982 

An invesbgahon of surface water and groundwater flow systems by the U.S 
Geolog~cal Survey (Hum 1976) 

Enwonmental, ecological, and publlc health studies that culmmted 111 an 
Enwonmental Impact Statement (DOE 1980) 

A summary report on groundwater hydrology usmg data from 1960 to 1985 
(Hydro-Search 1985) 

A prehmmnary elecmmagnebc survey of the plant penmeter (Hydro-Search 1986) 

Q \OU14\WORKpLMSEcTION 1\10/16/92) 1-6 



BG&G ROCKY FLATS PLANT 
Plure I RFyRl Work p1.n 
Oponblo Umt 14 

21100-WP-OU14 1 
1 0, Final 

1 of 32 

~ ~ ~~ ~ ~ ~ ~ ~ _ _  

A sod-gas survey of the plant penmeter and buffer zone (Tracer 1986) 

Routme enwonmental momtonng programs addressing au, surface water, 
groundwater, and soils (Rockwell 1975 through 1985, and 1986b). 

In 1986, two major mvesbgabons were completed at RFP. The first was the DOE 
Comprehenslve Enwonmental Assessment and Response Program (CEARP) Phase 1 

Installabon Assessment (DOE 1986), wtuch mcluded analyses and idenbficabon of current 

operabond acbwbes, actwe and m b v e  waste sites, current and past waste management 

pracbces, and potentd enwonmental pathways through which contammts could be 
transported. CEARP was succeeded by the ER Program. A number of sites that could 

potentxilly have adverse impacts on the enwronment were Identified. These sltes were 
designated as Solid Waste Management Umts (SWMUs) by Rockwell Inkmabond (1987) 

In accordance wth the IAG, SWMUs are now designated as IHSSs, and are chided mto the 

followg three Categones. 

Hazardous substance sltes that will contmue to operate and need a RCRA 
W=b% perrmt 

Hazardous substance sites that wdl be closed under RCRA mtenm status 

Inactwe hazardous substance sltes that will be mvestigated and cleaned up under 
Secbon 3004(u) of RCRA or under CERCLA 

The second major mvesbgabon completed at RFP m 1986 mvolved a hydmgeologx 

and hydrochemical charactenzabon of the plant ate. Plans for this study were presented by 

Rockwell Inkmabond (1986c and 1986d), and study results were reported by Rockwell 

Intemabond (1986e). Invesbgabon results idenbfied areas considered to be significant 

contributors to enwonmental contammabon 

(P \OU14\WORKPLNUECTION 1\10116/92) 1-7 
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As r e q d  by the IAG, the Hutoncal Release Reprt (HRR) for the Rocky Flats 
Plant (EG&G 19929) was developed to prow& mfomtion on exlstmg and potentudly new 
IHSSs at RFP. The HRFt focuses on 1) the madental releases that took place outdoors or 

had an immedate impact on the out-of-buddmg enmnment; and 2) waste management 
pract~ces that have been drscontinued due to environmental concerns. 

The Backgmund Geochenucal c7urractenzmon Reprt @G&G 199Qa) presents the 
chewtry of enwonmental matemils from are85 near RFP whch are und~sturbed by plant 

operabons The geochemstry of surface water, stream *merits, groundwater and borehole 

matenals are drscussed. Sample data was obtamed from stabons located m the Buffer Zone 

areas west, north, and south of the plant. The samples were analyzed for chermcal 
conshtuents mcluding radioactwe isotopes, EPA target anal@ lxst (TAL,) metals, major 

mons, and indicator parameters such as pH, specific conductance (SC) and total dissolved 

sohds 0 s ) .  

1.3.3 Physical Set t i  

1.3.3.1 Location. RFF is located m northern Jefferson County, Colorado, 

approxlmately 16 d e s  northwest of Denver (Figure 1-1). Surroundmg aties include 

Boulder, Broomfield, Westmmster, and Arvada, all of whch are located less than 10 miles 
to the northwest, east, and southeast of RFP, respectively. RFP consists of approxlmately 

6,550 acres of federal land m Secbons 1 through 4 and 9 through 15 of 'IZS, R70W, 6th 

pllnclpal Meridm. Most plant structures are located wthin a protected central area site of 

approximately 400 acres and are surrounded by a buffer zone of approx~mately 6,150 acres. 

I 
(P \OU14\WORKPLN\SECl'ION 1\10/18/92) 1-8 
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RFP is bounded on the north by State fighway 128, on the east by Jefferson County 

I &ghway 17 (also known as I n d m  Street), on the south by agncultural and mdustnal 

properhes and nearby State Highway 72, and on the west by State mghway 93 (Figure 1-1). 

Figure 1-2 is a wcmty map of RFP. 

1.3.3.2 Topography. RFP is located along the eastern edge of the southern Rocky 

Mountain region immedmtely east of the Colorado Front Range. The plant slte is situated on ---- ___ 

a broad, eastward-slopmg pediment that is capped by alluvml deposits of the Quaternary age 

(Rocky Flats Alluwum). The pediment surf= has a fan-ldce form, wth its apex and distal 

margms approxmately 2 d e s  east of RFP. The tops of alluvial-covered pediments are 

nearly flat but slope gently eastward at 50 to 100 feet per mile (EG&G 1991a). At RFP, the 

pediment surface is dissected by a sene of east-northeast trendmg streamcut valleys. The 

valleys contiunmg Rock Creek, North and South Walnut Creeks, and Woman Creek he 50 to 

200 feet below the level of the older pediment surface. These valleys are 111ased mto the 

bedrock underlymg alluvlal deposlts, but most bedrock is concealed beneath colluvial 

matenal accumulated along the gentle valley slopes. 

1.3.3.3 Mdeorology and Climatology. The meteorology of Rocky Flats is strongly 
I 

mfluenced by topography The proxmuty of the Rocky Mountsuns and f igh P h s  produce 

a sermatrd climate charactensbc, seasonal chmook wmd storms and diurnal cycle to the wmd 

patterns at the RFP. 

l 

Wmd, temperature, precipitabon and atmosphenc pressure are collected on the plant 

ute and summarrzed in monthly and annual reports The semmd nature of the land is 
reflected 111 the 15-inch annual average precipitabon recorded at the RFP. Spnng is the 
wettest season with approximately 40 percent of the annual average, much of it falhng as wet 

l (P \OU14\WORKPLMSECTION 1\10116/92) 1-9 
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snow. Summer thunderstorms (June through August) account for an add1bonal30 percent of 
the annual preapitabon Autumn and wmter are dner seasons (DOE 1980). 

Figure 1-3 represents a two year wmd frequency distribubon (16 compass pomts for 6 
wmd speed classes) at the RFP for 1990 through 1991. Wrnds at the RFT are predommntly 
northwesterly. The drurnal nature of the wmd can be seen when separatmg day from mght at 
the plant site dunng mild weather condrbons. Under these condibons, the wmd g e n d y  

blows ‘upslope’ from the p h s  towards the mountains during the day and ‘downslope’ from ’ 
the mountam to the p h s  at mght. In the wmter dunng chinook windstorms the wmd , ’ 
speeds may reach 90 to 100 d e s  an hour Dunng these cbook events, wmds may yow 

from the northwest for three consecutwe days 

Temperatures at the RFP are moderate. Extremely hot or cold weather is usually of 
short durabon. Dady summer averages range from 55 to 85 degrees Fahrenheit (OF), wlule 
wter daily temperahues range from 20 to 45 OF. Temperature extremes recorded at the 
plant range from 102 O F  to -26 OF (DOE 1980). 

Speclal ambon has been focused on Qsperslon meteorology surroundrng RFP due to 

the potential transport of atmosphenc contarmnants to the Denver Metropohtan m. Studies 

of the anflow rndicate that the wmd flows from the west, then turns and moves northeast 
along the South Platte hver Valley and passes north of Denver. Pasqull stabihty classes are 

used to evaluate dispersion charac~st~cs at the RFP. Stability class D (neutral condrbons) 

is the prevaihng drsperslon charactensk at the RFP (EG&G, 1991g). 

1.3.3.4 Surface Water Hydrology. A generahed map of the papal driunage 

barns and surface-water flow across the site is generally from west to east. A bpographc 

(P \OU14\WORKPLN\SECI’ION 1\10/18/92) 1-10 
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divlde bisects the ate along an east-west trend shghtly south of Central Avenue (the 

appronmate center h e  of the site). The Rock Creek dratnage basm traverses and drams the 

northwestem pornon of the plant ate and is located m the buffer zone, entuely separate from 

the opemt~onal plant complex. Rocky Creek flows to the northeast to its off-site confluence 

wth Coal Creek. Prehmtnary surface water mcxiehg of the Rock Creek basm, umg the 
Colorado Urban Hydrograph Procedure (CUHP), mhcata that a 2-year, 2-hour storm would 

result m a flood peak of apprommately 55 cubic feet per second (cfs) at the outlet of the 
basm at Colorado Route 128. 

The Woman Creek dmage basm traverses and drams the southern pornon of the 

site Although thls basn is located pnmady M the buffer m e ,  it does extend mto the 
extreme southern boundary of the plant complex. An interceptor ditch (South Interceptor 

Ditch) is located between and parallel to Woman Creek and the southern boundary of the 

plant complex. The relattvely small quanbty of surfha runoff that flows from the southern 
boundary of the plant complex toward Woman Creek is mterccpted by h s  ditch. Thls 
intercepted flow eventually enters dekntlon Pond c-2. 

Surface runoff downgradiemt of the South Interceptor n t c h  is tnbutary to Woman 
Creek, whch flows east to Standley Lake, a water supply for the aty of Westmmster and for 
porhons of the citm of Northglenn and Thomton. In 1990, water discharges from Pond C-2 

were piped, 111 accordance wth Nabonal Pollutant Discharge EhrmnatIon System (NPDES) 

(EPA 1984) and bypass hrmtat~ons set by P A ,  to a divers~on ditch that goes around Great 

Westem Resemo~r. Woman Creek also dehvers some water off ate to Mower Reservoir. 

The Walnut Creek W a g e  basin traverses the western, northem, and northeastern 
pomons of the RFP ate and receives runoff from the majonty of the plant complex. Three 

(P \OUl4\WORKP~SECX'ION I \I 011 8/92) 1-1 1 
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epthermal streams are actually tributary to Walnut Creek Dry Creek, North Walnut Creek, 
and South Walnut Creek (whch rece~ves most of the runoff from the plant complex) These 
three forks of Walnut Creek j0111 111 the buffer zone (apprommately 0.7 d e  west of the 

eastern penmeter of RFP) and until recently flowed east off ate to Great Westem Reservo~r, 

a water supply for a porhon of the City of Broomfield and located approxmately one d e  

east of th~s confluence. The City of Broomfield has built and currently uses the Broomfield 

Diversion Ditch (BDD) to &vert Walnut Creek around Great Western Reservo~r. 

In additton to natwal flows and the South Interceptor Btch, there are seven &tches or 
&version canals 111 the general mclmty of RFP. The Upper Church, McKay, Kmnear, and 

Resewon Co Ditches (diversions of Coal Creek) cross the ate Upper Church Ditch 

dehvers water to Upper Church Lake and Great Western Rcservo~r McKay Ditch also 

supphes water to Great Western Resewo~r. Iclnnear B t c h  and Reservo~r Co. Ditch &vert 

water from Coal Creek and deliver it to Woman Creek and eventually to Standley Lake. 
Last Chance Ditch flows south of RFP and supplies water to Rocky Flats Lake and Tutln 
Lakes. Smart Ditch &verb water from Rocky Flats Lake and transports it off slte to the 
east. The South Boulder Divemon Canal, located immedlately west of the western RFP 
boundary, &verb water from South Boulder Creek and dehvers it to Ralston Resewon, a 
water supply for the City of Denver. 

Dams, detentton ponds, diversion structures, and &tches have been constructed at 

RFP to control the release of plant discharges and surface (storm water) runoff. The ponds 

located downstream of the plant complex on North Walnut Creek are designated A-1 through 

A 4  Ponds on South Walnut Creek are dmgnated El through €3-5. These A- and B-senes 
ponds receive runoff from the plant complex. Ponds A-1, A-2, B-1, and B-2 are non- 

discharged (retenbon) ponds. Volumes are controlled at Ponds A-1 and A-2 by over-pond 

(P \OU14\WORKPMSECI’ION 1\10/18/92) 1-12 
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spray evapombon, and water from Ponds B-1 and B-2 is transferred to Pond A-2 after 

characternabon. Pond B-3 receives treated effluent from the Sewage Treatment Plant (STP). 

Pond C-1 is located on Woman Creek and receives natural flows, and Pond C-2, located 

immedntely south of Woman Creek (the creek is diverted to the north around the pond), 
receives flow from the South Interceptor Ditch as well as some natural flows from its 
immednte dramage basm. One retenbon pond (the Landfill pond) is located in an unnamed 

basm immedntely downgradient of the present Landfill. The Landfill pond is operated M a 
zero d~scharge mode through spray evaporabon. Any off-ate discharges from the terminal 

ponds on Walnut Creek or Woman Creek (Ponds A-4, N-05, or C-2) are regularly momtored 
accordmg to the requmments of the RFP W D E S  permit (CeooO1333). 

1.3.3.5 Ecology. A vanety of vegetabon is found wthm the buffer zone 
surroundmg RFP. Included are spec~es of flora representabve of tall-grass m e ,  short- 

grass p h s ,  lower mountam, and foothdl rawe regtons. Rtpanan vegetabon exists along 
RFP dramages and M wetlands. None of the vegetatwe species known to be present at RFP 
have been reported to be on the endangered species hst (EG&G 1991b). Smce acqusibon of 

RFP property, vegetatwe recovery has occurred, as mdenced by the presence of 

disturbance-sensitwe grass species such as big bluestem (Andmpgon gerardil') and side oats 

grama (Boutelow cump&la) No vegetative stresses attnbutable to hazardous waste 

contammabon have been idenbfied (DOE 1980). 

The fauna lnhabrbng RFP and its buffer m e  conslst of species associated wth 
western pmne regons. The most common large mammal is the mule deer (OdOcoiZeus 

hemionus), wth an esbmated 100 to 125 permanent -dents. There are a number of small 

txumvores, such as the coyote (Carus hm), red fox (VulpesjWw), striped skunk (epkm 

(P \OUlQ\WORKPXJ'nSECMON 1\10/18/92) 1-13 



BG&G ROCKY FLATS PLANT 
Phase I RFIlRI Work Plan 
Operable Umt 14 

21100-WP-OU14 1 

14 of 32 
1 0.  Find 

Remedubon Pmgnm 

mephzhs), and long-Uled weasel (usfelafienata). Small herbivores can be found throughout 

the plant complex around buddmgs and along dramages, and buffer zone, mcludmg species 

such as the pocket gopher (Thomomys talpozdes), cottontad (Sylvzlagur sp.), wlute-tailed 

jaCkTabbit (Lepus fowedzi!),  and the meadow vole (zcmtuspe~lvanzcus) (DOE 1980). 

Commonly observed buds mclude western meadowlarks (StumlZa neglecta), homed 

larks (Eremphda alpestns), m o m g  doves (ZenardUrQ macroura), vesper sparrows 

(Pooecetes gramineus), western langbuds (I))rcuvurr w f e r m ) ,  black-billed magpies (Rca 
pica), Ammcan robms (7hrdur migratonus), and yellow warblers (Dendrozca magnolza). 
Iuldeer (charadnus vocfem, and red-mged black buds (Agelarurphoenrceus) are seen 111 

areas adjacent to ponds. Mallards (Anas pkqvhynocbs) and other ducks ( A m  sp.) 

frequently nest and rear young on several of the ponds. Common birds of prey 111 the area 

mclude marsh hawks (Circus cymur), red-laled hawks (Buteopnuucenszs), f&mgmous 

hawks (Buteo regalis), rough-legged hawks (Buteo lagopur), and great horned owls (Bubo 
vrrgiruonus) (DOE 1980) 

Bull snakes (htuophts meholeucw) and rattlesnakes (Crotalur sp.) are the most 
frequently observed reptiles. Eastem yellow-bellied racers (Coluber consmctorjlavzvenms) 
have also been seen. The eastem short-homed luard (Phrynosoma &ughsz brevamstm) has 
been reported on the site, but ths and other luards are not commonly observed The 

western pamted turtle (Chrysemys pzcta) and the westem p h s  garter snake (Zhunanophzs 
&a) are found m and around many of the ponds @OE 1980). 

1.3.3.6 Surrounding Land-Use and Population Density. The popuWon, 

economcs, and land-use of areas surroundmg RFT are described 111 a 1989 Rocky mats I 
(P \OUl4\WORKF'LMSECI'ION 1\10/18/92) 1-14 
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ncmty demograpbcs report prepared by DOE (DOE 1991b). Th~s report classdies general 

use of areas w h  0 to 10 mdes of RFP mto mdentd, commemal, mdustnal, parks and 

open spaces, agncultural and vacant, and msbtutional categones, and also conslders current 

and future land-use near RFP. 

The majonty of resldentral use wthm 5 miles of RFP is located immehately 

northeast, east, and southeast of the plant The 1989 populabon Qstnbubon wthm 5 miles 

of the RFP mam produc%on f-ty (1.e , the center of the RFP slte) is dustrated m 
Figure 1-4 Commemal development is concentrated near resldentlat areas north and 

southwest of Standley Lake as well as around Jefferson County Auport, appro~mately 

3 miles northeast of RFP Industnal land-use w i h  5 mdes of the plant is hmted to 

quarrying and m t n g  operabons Open space lands are located northeast of RFP near the 

City of Broomfield and m small parcels adjouung major dramages and small neighborhood 

parks m the abes of Westmmster and Arvada. The west, north, and east ades of Standley 

Lake are encompassed by Standley Lake Park open space. Imgated and n m g a t e d  crop- 

lands, produmg pnmanly wheat and barley, are located north and northeast of RFP near the 
cibes of Broomfield, Lafay-, Louisville and Boulder, and m scattered parcels adjacent to 
the eastern boundary of the plant. Several horse operabons and small hay fields are located 

south of RFP. The demograpbc report characterus much of the vacant land adjacent to 
RFP as rangeland @OE 1991b) 

Future land-use m the nmty of RFP most k l y  mvolves conttnued urban 
expanson, mcreaslng the denslty of reudenbal, commemal, and perhaps industnal land-use 

in the areas. The expected trend m populabon growth m the wcmty of RFP is also 

addressed m the DOE demographic study (DOE 1991b). The report considers expected 

vanauons m populabon denslty by companng the current (1989) sethng to populabon 

Q \OU14\WORKPLN\S~ION 1\10118/92) 1-15 
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projechons for the years 2000 and 2010. A 21-year profile of projected popdabon growth m 
the a c m t y  of RFP can thus be exarmned. DOE'S pjeCtion~ are based pnmanly on long- 

term populahon projeCtions developed by the Denver Reg~onal Councd of Governments 

@RCOG). Expezted popdahon denslty mcrease and subsequent distribubons projected 

I 

around RFP for the years 2000 and 2010 are shown m Figures 1-5 and 1-6, respectively. 

1.3.3.7 Regional Geology. RFP is located on a broad, eastward-slopmg pedrment 

surface along the western edge of the Denver Basin (Figure 1-7). The area is underlain by 

more than 10,OOO feet of Pennsylvanm to Upper Cretaceous h m e n t a r y  rocks that have 
been locally folded and faulted. Along the foothdls west of RFP, d m e n t a r y  strata are 

steeply east-dipping to overturned. In the western buffer m e ,  Upper Cretaceous sandstones 

of the Lamme Formatton make up an east-dippxng (45" to 55") hogback that stnkes 

apprommately north-northwest (Scott 1960) Immdately west of RFP, steeply dqpmg 
Umentary strata abruptly flatten to less than two degrees under and east of RFP (EG&G 

1991a) The sedimentary bedrock is unconformably o v e r h  by Quaternary alluvlal gravels 
that cap @ m a t  surfaces of weral Qstmct ages (Figure 1-7) (Scott 1963). 

Figure 1-8 shows the local strat~graphc sect~on for the Rocky Flats area. Upper 
Cretaceous bedrock units dvectly underlymg RFP and pertment to plant ate hydrogeology 

mclude, m descending strabgraphc order, the Arapahoe Formahon, the Lamme Formahon, 

and the Fox Hdls Sandstone. These bedrock umts and the overlymg su r f i d  Quaternary age 

deposlts at RFP are descnbed below. 

(p \ O U 1 4 \ W O R K P W S B N  1\10/18/92) 
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Remediation Program - 
The Quaternary age deposlts m the RFP area (Figwe 1-7) have been categorized mto 

pediment cover and valley fill The Rocky Flats, Verdos, and Slocum Alluwums 

represent pediment covers The valley fill alluwums mclude the Louwers and the 

Broadway Alluwums. Addihonal recent alluvlal valley fill deposts mclude the Piney 

Creek and Post-hey Creek Alluwums @G&G 1991~). 

With the exceptton of a "Pre-Rocky Flats Alluwum" deposlt located west of the RFP 
(EG&G 1992b), the Rocky Flats Alluwum is the oldest alluvJal deposlt 111 the vlcmty 

of the RFP The alluwum conslsts of poorly sorted, angular to rounded, coarse 

gravels, sands, and gravelly clay Caliche amounts vary from trace to abundant 

(EG&G 1991~)  Dominant hthologies mclude detntus from Precambrian quartpte, 

schist, and gneiss deposlted by Coal Creek. 'Iluckness at the type locallty just south 

of R.FP is 50 feet and ranges from 10 to 90 feet (Machette et al 1976). As shown on 

Figure 1-7, the RFP overhes Rocky Flats Alluwum 

The Verdos Alluwum consists of sandy, cobbly to bouldery gravel, deposited by 

Ralston Creek. Its thickness ranges from 15 to 35 feet. The Slocum Alluwum is 
composed of well-strahfied, clayey, coarse gravel and coarse sand, and its thickness 

ranges from 10 to 90 feet The Louwers and Broadway Alluviums are composed of 

coarse sand and cobbly gravel and range from 10 to 25 feet 111 thlclmess. The 

Louwers Alluwum forms welldeveloped terraces above modem streams. The 

Broadway Alluwum occurs 111 channels cut mto the Louwers Alluvium 

The Pre-Pmney Creek, Pmey Creek, and Post -bey Creek Allurnurns are the most 

recent idenbfied deposits The Pre-Pmey Creek Alluwum consists of d t  and sand 

(P \ O U 1 4 \ W O W ~ S E C l ' I O N  1\10/16/92) 1-17 
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wth pebble lenses, and the Pmey Creek Alluvium is composed of clay, silt, and sand 

wth some pebble beds The Post-hey Creek Alluwum consists of poorly 

consohdated, humc, fine-gmned to medium-grained sands mterbedded wth 
magnebte-nch sands. - 
Deposibonal enwonments east of the Front Range m the Late Cretaceous p o d  were 
mfluenced by the Laramide Orogeny, whch resulted m the uphft of the ancestral 

Colorado Front Range Mountam The uplift caused a regresslon of the 
intercontmental Cretaceous sea from the west to the east, resultmg 111 a lateral 
progradabon of Rerre Shale prodelta shales and stltstones, Fox Hdls Formabon delta 

front sandstones, Latamie Formabon delta plain sandstones, claystones, and coals, 

and Arapahoe Formation fluvlal conglomerates, sandstones, and claystones (Warner 
1973). 

The above-menboned formabons are relabvely distmct, from a rcg~onal W v e ,  
reflectmg mcreaslngly hgher gradients of depsibon wth comndmgly hlgher energy 

k i e s  However, lateral and vemcal vanabons m the deponbod hstory of the Arapahoe 

Formabon have been observed as a funcbon of locabzed tectonic surges, creatmg the 
accumulabon of higher energy, bmded stream facies south of RFP m the Golden area, 

whereas lower energy, meandering stream facies OCCUT 111 the RFP area. The Geologzc 
Chaructenzatlon Report for RFP (EG&G 1991c) contams one mterpretaton of the sequence 
of deponbon for the Lararme and Arapahoe Formabons; however, it presents two different 

mterprebve maps showmg the lateral distribution of the uppermost Ampahoe sandstone. The 
first mterpretabon shows a smgle conbnuous meandenng channel system contauung channe1 

I 
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and pomt bar deposits The second mteqmtahon depicts a mulhple channel system 
contamng mgrated channel and pomt bar deposits (EG&G 1991~). 

The Arapahoe Formahon, the uppermost bedrock umt underlymg RFP, conslsts of 

claystones, dtstones, and sandstones. Amrdmg to the Draft F d  Geologic 

Chamctenzabon Report (EG&G 1991c), the Ampahoe Formahon xs approxmately 150 feet 

thrck and contams at least five mappable sandstone umts. However, the ArapahdLararme 

contact is currently bemg evaluated. The uppermost Arapahoe sandstone umt, Sandstone 

Number One, vanes in thickness from 0 to over 40 feet and crops out m the RFP area. Its 

areal extent has been predicted accordmg to two fluvlal deposihonal mterpretahons presented 

m the Draft Final Geologic Charactemahon Report &scussed above 

Lithologic simdanhes between the Laramie and Ampahoe Formahons makes dew- 
tson of the contact between the formahons difficult A regional surface mappmg project of 
the RFP area was conducted d m g  1991 as part of the sltewde Phase 11 Geologic 

Charactenzahon efforts (EG&G 1!392b). In tlus study, the base of the Arapahoe Fonnatlon 

was correlated to the base of Sandstone Number One. Field cntem for the defhhon of 
Arapahoe sandstones included frosted, well-rounded, medium sue quartz grams; however, m 
the subsurface, these charactenshcs have been obsemed m lower Arapahoe Formatson 

sandstones, whch were mapped as Lamme Formahon dunng the field m a p g  effort. 

Sitewde geologic charactemahon inveshgahons are contmuing to resolve tlus issue (EG&G 

1992b) 

Arapahoe Formabon sandstones are very fine-gmed to medium-gmed, wth m o r  
conglomeratsc lenses Weathered sandstones are pale orange, yellowsh gray, and dark 
yellowsh orange Unweathered sandstones are hght gray to ohve gray. The sandstones e 

l 
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typically are mterlayered wth claystones and have lenhcular geometncs. The dormnant 
claystones and dty  claystones are hght ohve gray to medium ohve gray and weather to dark 

yellowish orange. Iron-oxlde smnmg is common m the upper 20 feet of the sandstones 
(EG&G 1991~).  

The Laramie Formahon, which is composed of an upper claystone mterval and a 
lower sandstone and coal mterval, is apprommately 600 to 800 feet thick. The upper 

Lamme Formahon conslsts of silty claystones, dtstones, and fine-graured small scale 
lenhcular channel sandstones. 

massive, occasionally sandy, and contam carbonaceous material. The sdtstones are also 

carbonaceous, wth won omde nodules and shckensides along fractures. The lower m e  

Formahon consists of very f ine-pned to medium-gram4 sandstones up to 50 feet tluck and 
coal beds rangmg from 2 to 8 feet thxk (EG&G 1991~). 

I The sdty claystones are hght ohve gray to olive black, 

The Fox Hills Formahon averages 75 feet thlck and conslsts of thlck-bedded to 

massive, very he-gmed to medium-sd feldspathx sandstone that IS graysh orange to 

hght gray m color. The sandstones are mterlayered wth thm beds of siltstone and claystone 
@G&G 1991~).  The Fox Hllls Formahon crops out west of the RFP and is not Urely 

impacted by RFP activities. 

1.3.3.8 Hydmgeology. RFP is situated m a regional groundwater recharge area. 

Groundwater recharge occurs pnmanly from mfiltrabon of pmptahon mto bedrock, whch 
crops out m the western porhon of RFP along the west hmb of a monoclml fold. Recharge 

also occurs as a result of seepage from streams, ditches, and ponds, and into subcroppmg 

bedrock (EG&G 1991~).  
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Unconfined groundwater occurs at RFP UI the unconsolidated Quaternary alluvtal 

deposits. These include the Rocky Flats Alluvlum and other pediment cover deposlts present 

on broad topographic hghs, and the vmous valley fill alluvlum deposits present III modem 

stream dmages. In the western porhon of RFP, where the alluvlum is thickest, the depth 

to water is 50 to 70 feet below the surface. Although the water table is varrable, it becomes 
generally shallower from west to east as the alluwum thms Seeps are common rn stream I 

dramages along the contact between the Rocky Flats Alluwum and the underlymg Arapahoe 

and Lararme Formabons, and where Arapahoe Formabm sandstones outcrop. The 
unconfined groundwater flows generally to the east along the gently slopmg contact between 
the alluvium and the underlymg bedrock The claystones that typically underhe the alluvium 

have a hydrauhc conduchvlty on the order of 1 x lo7 centimeters per second (em/@, and 

effecbvely constram much of the unconfined groundwater flow to the more permeable 

a l l u d  deposits. Unconfined groundwater also exists m Arapahoe Formaoon sandstones 

whch subcrop at the alluvravbedrock unconfomuty. In some areas of RFP, includmg 

OU14, Arapahoe Sandstone Number One subcrops below the Rocky Flats Alluvlum, 

straographically lower Arapahoe sandstones subcrop below quaternary colluvlum m ltmted 

areas along valley slopes. The Rocky Flats Alluvlum, subcmppmg Arapahoe sandstones, 
and weathered Arapahoe siltstones and claystones constttute the uppeamost aqwfer at RFP 

(EG&G 1991c) 

I 

Generally, unconfined groundwater flows along the contact of the surf id  matenal 

and the underlymg Arapahoe Formabon claystones m a downgmhent W o n  to the east. 
The alluvlal aquifer, as well as the bedrock aquifers, exhlbits a hghly vanable range of 
hydrauhc conductwity values. Hydrauhc conducbvlty values reported for the Rocky Flats 
Alluvlum range from 1 x lo2 cm/s (Hum 1976) to 4 x 10-8 cm/s (DOE 1988). Th~s wide 

range of hydrauhc conductwity values for the Rocky Flats Alluwum is due to its 
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heterogeneity and vmcal and lateral vanabllity. The most recent hydrogeologic 
invesbgabon suggests the hydraulic conductwity of the Rocky Flats Alluwum and the 

Sandstone Number One is apprommately 6 x 
claystones have a lower hydrauhc conduc0wty on the order of 1 x lo7 c d s  (EG&G 1991c) 

Thls effecbvely constrams much of the flow wthm the alluvd aquifer to the more permeable 

surficd mated. 

c d s ,  whereas the Arapahoe Formabon 

Groundwater m Arapahoe Formabon sandstones emsts under confined con&bons 
throughout most of the lUT area The confhmg layers for the sandstones are the Arapahoe 

Formabon claystones and sllty claystones. The Arapahoe Formabon and the uppermost 

aquifer have relabvely low hydrauhc conductwihes; therefore, they are not generally 

beheved to be capable of produmg econormcal amounts of water. Currently, there are 

ongorng hydrauhc conductmy stud~es bemg conducted on both a sitewde and OU-specific 

basis. Hydrauhc conducbvlty values presented in past studies are bemg vahdated, and new 

permeameter testmg is bemg conducted. Pump testmg to obtam aqufer parameters is bang 

accomphshed at OU2. Results wdl be available dumg the summer of 1992 The lower 

Arapahoe Formabon sandstones have a hydraulic conducbwty of apprommately 1 x lob c d s  
@G&G 1991~). 

The amount of calrche mineralizabon rn the Rocky Flats Alluwum tends to mcrease as 

the thickness of the alluvium decreases. There are some areas where the amount of d c h e  
m the mtersbces of the surf id  mated approaches 100 percent. The presence of caliche 

may prove to be useful m determmng locahzed changes m hydrauhc conductiwbes and 

groundwater flow dmbons; however, due to msufficient data on caliche m RFP surllcd 
deposits, the extent to whch this may be helpful is unknown at this bme. 
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. 1.4 Overview of 0- Unit 14 - R a w w e  S b  . 

OU14 consists of eight IHSSs beheved to be contarmnated wth rachological 

constttuents The IHSSs m OU14 fall withm Bulldmg Areas 300,400,600,700, and 800 at 

RFP and mclude two parlong lot sltes as shown m Figure 1-9. The IHSSs to be lncluded rn 
OU14 were negotmted wth the EPA, DOE, and CDH for the estabhshment of the IAG. The 

IAG was slgned M final form on January 22, 1991 The separate IHSSs that can be 
identtfied by type and me. IHSS 131, MSS 156.1, IHSS 160, IHSS 161, IHSS 162, MSS 

164 1, MSS 164.2, and IHSS 164.3. Of these aght sites, two are parlong lots 

apprommately 313,000 square feet m area, four are paved areas near bulldmgs apprommately 

83,000 square feet m area; one is a storage pad apprommately 25,000 square feet ln area; 

and the last is a paved road w h  the plant wth an apprommate area of 161,000 square 

feet. All areas descnbed above are located immedntely adjacent to buildmgs and are 

partzdly or completely covered wth concrete or asphalt. 
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poorly sorted, coarse, bouldew gravel in yellowish brown to reddah brown 
und and clay matrix 

Gray to yellowsh orange sandy claystone and clayey sandstone, chert 
pebble conglomerate at base 

Gray, fine- to medium-gramed sandstone and claystones, upper 
port~on predominantly cons~sts of massive clsystones, thin coal beds / in lower part, ironstone nodules 

b h t  olive gray to yellowish brown fine- to medium-grained cross-bedded 
sandstone, and larmnated silty sandstone and shale at base 

Dak gray, qilty bentonitic shsle and few thin, s i b  sandstones 

Olive gray to dusky y.llow, very calcareous shale, thur bentonite, OyPsum. 
and fossiliferous limestone beds 

Ltght gray, dense, fossiliferous limestone 

Ydowish gray, sandy fossihferous limestone 

Dark gray shale wth bentonite streaks, thin limestones in middle part 

Dark gray to black, bnttle silty shale 

bght gny, fine- to medium-grained cross-badded sandstone, dark gray 
cbystone in middle pert 

hght gray to tan, fine- to coarse-grained, locally conglomeratic sandstone, 
frequent red and green siltstone mterbeds 
Gray to grwnish-oray to red shale and siltstone, thin limestones in 
middle part, lenticular sandstones in upper and lower part 

bght gmy siltstone and light red, silty shale, calcareous, chert nodules 
and beds 

Red ultstone and claystone vvlth two laminsted limestones in lower part 

Pinkish-gray, fine- to &um-grained, cross-bedded 
sandstone, conglonnratlc 
lenses frequent I PREPARED FOR 

Red, fine- to coarse-grained 
sandstone and conglomerste, 
ukosic, thm, lemcular red 
siltstones frequent throughout 

Gneiss, schist, 
and small granmc 
lntrUri0l-S 
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2.0 SITECHARACTERXZATION 

2.1 Hvdro~eol~gya nd Surface Water Hvdn, lorn at OU1 4 

Reg~onal and locaslzed geology and hydmgeology are described m Sections 1.3.3.7 

and 1 3.3 8 Add~bonally, surface water hydrology for the RFP IS &scussed m Sechon 

1 3 3 4 These descnpbons serve as the basis for the followmg detarled discussions 

Indusbmhzabon of RFP has sigdicantly affected the hydmgeology and hydrology of the 

OU14 MSSs Heightened awareness and understanchug of these mocbfl~ons wdl facfitate 
a more accurate site characterization One pivotd effect of constructton on the alluvral 

aquxfer is the cmbon of p0tent.d preferentd migxmon pathways. These potentd pathways 

are Milled trenches from underground u w e s  such as storm sewers, satlltary sewers, 

electtrcal hes ,  and buildmg foundaOons. AddItzonally, asphalt or umcxete surfaces in the 

mdustnalized area of RFP prevent s@cant mfiltrat~on or m u t e  peapitaton 

accumulation to &version &tches. Approxim~ly 80 percent of OU14 IS covered by 

a.tMcral groundcover The extent to whch these attnbutes affect preferred mgmtzon 

pathways is not fully known but must be considered when evaluatmg OU14 

2.1.1 Hydrogeology 

In the vicmty of OU14, the alluvium ranges m thickness from approximately 10 to 25 

feet as Illustrated I.U Figure 2-1. Generally, the alluvium IS described as unconsolidated 
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clay, sdt, sand, gravel, and pebbles However, many areas of OU14 possess duturbed or 

artificd groundcover The Bedrock Geology and Geologic Cross Section Lucation Map 

(Fhgure 2-2) shows where the Arapahoe Formahon sandstone, srlt, and claystone is located 

beneath several IHSSs contamed m t h ~ ~  anxi The geologrc cross-secbons A-A’ and B-B’ 
(mhcated on Figure 2-2) are dsplayed on Pigums 2-3 and 2-4, respectmely 

Unconfined groundwater occurs in OU14 in the Rocky Flats Alluvium, the disturbed 

ground, and d c d  ffl Where the Arapahoe sandstones subcrop directly beneath the 

surfkial matenal, they are m hydrauhc connection The Arapahoe sandstone geometnes are 

assumed lenhcular and laterally Qscontmuous However, m some areas at RFP they are 

relatively contmuous Although mQvidual sandstones may not be III lateral hydrauhc 

commumcation, the Arapahoe Sandstone Number One subcrops fbquently thmughout the 

RFP area and acts as an u n c o w  aquder for a substantd portxon of its occumnce 

@G&G 1991a) 

a 

Recharge is by dtmhon of mcidental pnmpimon and by seepage from ponds, 

htches, and creeks, although the situabon m OU14 probably differs from undeveloped amis 

because of the gmter amount of paved and covered sudhces. Water table fluctuabons have 

been observed m response to seasonal recharge (Hun 1976) Fluctuat~ons are expected to be 
rmnunal m OU14 because of the lack of mfiltmhon A l l u d  water levels are highest during 

late summer and fall As a result of water table fluctuabons, the extent of saturated surfcd 

deposits fluctuates The shallow gmundwater system discharges in streams, ditches, and at 

seeps along slopes at the alluvium/bedrock contact. 

Confined groundwater is present m the deeper sandstone mts of the Arapahoe 

Formahon proje~ted to east throughout most of OU14 Specfic mfluence fmm OU14 to the 
I 
I 
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Arapahoe F m o n  groundwater IS expected to be mlnrmal because of reduced mfiltmUon 

In other areas, groundwater xecharge to the Arapahoe Formabon occurs as Mtrabon of 

alluvml groundwater and as mfiltmbon of precipitaUon where the bedrock sandstones outcrop 

m the western porhon of RFP @G&G 1991~). Excepbons to this are the local occurrence of 

groundwater m subcmppmg sandstone uwts duectly beneath the surficd m a t e d  The 

confining layers a~ the dabvely impermeable claystones and silty claystones of the 

Arapahoe Fonnabon 

The deeper Arapahoe sandstones have a hydraullc conductwty of appmxunately 

1 x 10-6 cm/s (EG&G 1991c) An overall downward vertical gnubeat has been idenMed but 

has not been quantified. Its existence IS evidenced m the overall decrease 111 stat~c water 

levels m momtoring wells with depth (EG&G 1991c) Based on the water table contour 
I maps of the site acea (Figures 2-5 and 2-6), the unconfhed groundwater generally flows 

easterly as well as northeast towards North Walnut Creek and southeast towards Woman 

Creek The main plant area is on an east-west trending groundwater &vide which hes 
appromately beneath Central Avenue Gmundwater flow appears to be topograpiucally 

controlled, flowrng to the east-northeast comcident with the sitewide gradient. Some 

groundwater wittun the bedrock aquifer becomes surface water as it appears as seeps along 

slopes and 111 stream drainages, however, none of these slope or drainage areas are present 

wittun OU14 

2.1.2 Surface Water Hydrology 

Surface water drarnage in OU14 is contmlled for the most part by water diversion 

works such as dtches, pavements, gutters, drams, and culverts. The largest of the runoff 
control &tches m the area is the Central Avenue Ditch Thw ditch runs eastward along 
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Central Avenue and dlscharges to South Walnut Creek, whch flows to the northeast and mto 

the B-senes ponds. The other major runoff control dltch is the South Intenxptor Ditch, 

whch prevents runoff from the south side of the RFP mam pmdu&on area from entenng 

Woman Creek, the dtch dmharges to Pond C-2 (Rockwell 1988) In the past, Pond C-2 

was ducharged to Woman Creek, whch flows to the southeast. Over the last two years, 
water from Pond C-2 has been dlverted via pipelme to the Broomfield Dwersion n tch ,  

rather than Qschargmg to Woman Creek 

The dlscharges from the ponds are momtonxl to document comphce with NPDES 
permit requmments In addlbon to NPDES momtomg requmments, all off-site pond 

dlscharges are momtored for concentrabons of plutonium, amencium-241, uramum, and 

tntmm (Rockwell 1988) 

2.2 Omrable Unit 14 Baclumund 

OU14 onginally consated of nine IHSSs identdied m the 1986 CEARP The IHSSs 
m OU14 fall w i t h  Buddmg Areas 300,400,600,700, and 800 at RFP and mclude two 
parkmg lot sites as shown m Figure 2-7 The MSSs to be mcluded m OU14 were negotiated 

with the EPA, DOE, and CDH for the establishment of the IAG. The IAG was signed in 
final form on January 22, 1991 

An mvestigation of the history and location of the m e  MSSs identdied m the IAG is 

summanzed in the HRR @G&G 1992c) M-on m the HRR o b e d  from ~ecord 

reviews and personnel mterviews mdlcates that only eight of the onginal IHSSs are located m 
OU14, the m t h  MSS (MSS Reference No 156.2) may be included m the OU6 

mvemgahons due to its geographc locaQon and potentd releases to OU6 Table 2-1 h t s  0 
(P \OU14\WORKPLIW~ON 2\10116/92) 2-4 
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the m e  on@ IHSSs identdied m the CEARP, the eight IHSSs identxfied as a result of the 

HRR, and the reason for dmrepancies or locabon changes Figure 2-8 dustrates the 
Qscrepancies m the IHSS locations from the IAG and the HRR The gray shaded areas 

surrounded by dashed h e s  on Figure 2-8 are the IAG IHSS locaQons The areas m red on 
Figure 2-8 flustrate the HRR IHSS locaQons The mformahon developed m the HRR 1s 

considered the most complete and accurate compMon of IHSS h t o q  currently avadable 

and w d  be used as a basis of thts work plan The revised IHSS locabons and Wry will be 
used for development of the FSP WheE mconsistencies m htmy or rahonale are idenMed 

m the HRR, the on@ IHSS locabon w d  also be considered m development of the FSP 

Access to certam OU14 MSSs may be Wted due to physical obstructions or secunty 

provmons Much of OU14 IS located m hghly developed axeas restrrcted by buildmgs, 

overhead ha, and underground utihhes The eight MSSs are presumed to be contammated 

with the radaoactwe const~tuents m u m  andor plutomum Based on the mformahon m the 

HRR and the RPIBDS, with W o n  provided m the IAG, some of the IHSSs are potentdly 

contammated with sermvolatile and volat.de constituents or degradation products from oh, 
coolants, and solvents stored or spilled at the sites. The eight IHSSs are IISted in Table 2-2 
along with bnef site descnpbons, compounds reported or suspected at the site (based on 

mformabon m the HRR), and the anbcipated current location of suspect compounds 

The following W o n s  provide avadable hstoncal descnFons of the OU14 IHSSs 
These hstoncal descnpQons are denved pnmady from the HRR for the RFP @G&G 

1992c) and the xefmnces supporting the HRR, supplemented with the CBARP IHSS 

summanes 
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2.2.1 Radioactive Site - 700 Area Site No. 1 @sS W1) 

An explosion m June 1964 rn Buddmg 776 resulted in a plutomum release that 

contammated approxmately 1,500 square feet of soil surroundmg the Buddmg 776 gas bottle 

dock Rad~olog~cd surveys showed some areas had achvibes exceedmg 300,000 

Qsmtegrabons per m u t e  per 100 square centimeters (dpm/100 cm2) A later account stated 

that 40 square feet of sod situated north of Buddmg 776 was contammkd with plutomum as 

a result of the explosion Removal of sod m areas of hgh contammation was undertaken, 

followed by the placement of a seal coat of oil and approxmately 2 inches of clean gravel 

over the contammated sod @G&G 1992~). 

Approximately 2,000 square feet on the west end of the north side of Buildmg 776 
was radmactwely contammated as a result of the fire-fightmg aavibes. Plutomum was 

tracked out of Door 17 m Buddmg 776 by the fire-fighters dumg the blaze Rad~olog~cal 

surveys detected plutomum contammation along three northem extenor walls of Buddmg 

776, theEfm, to reduce mobhty of the contarmnated soil, the area murid Door 17 was 
paved twice with asphalt In the fall of 1971 the asphalt was removed and placed mto 

barrels No documentabon has been found detahg the final duposibon of the removed 

asphalt @G&G 1992c) Asphalt was later reapphed (date unknown) as shown in Figure 2- 

10 

MSS 131 was defmed as a result of these occumnces, and the current locabon of thu 

IHSS IS on the north side of Building 776 Figures 2-9 and 2-10 provide the MSS-specfic 

locabon map and a recent photograph, respectively. 
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2.2.2 Radioactive Site - Building 334 Parking Lot (IHSS 156.1) 

In February 1973 a sod pile contammated with plutomum was found west of Buildmg 

334 111 the construmon area for Buddmg 371 CEARP mterview notes mdrcate that the soil 
was removed from the Buddmg 334 Area (Figure 2-11) and was spread over an area situated 

southwest of Buddmg 371 @igure 2-12) The Buildmg 371 parlung lot and Buddmg 223 

(mtrogen plant) now exlst on the site where the sod pile was deposited Figure 2-13 

provides an MSS-specfic locabon map A e d  photogniph i n m o n s  revealed that the soil 

pde may have been m the area north of Buddmg 334 as early as 1969 Pmons of the pde 

may have ongrnated either from the constm&on of a Building 774 a t i o n  or from an area 

adjacent to Buddmg 774 m which the soil was removed as a mult of an overflow of two 

underground holdmg tanks mor to the removal of the pde, soil sample results showed 

amvities m the pile mgmg from 3 to 704 dpm per gram (g) (the average background 
ConcentraUon for Rocky Flats Alluvium is 85.2 dpm/g gross alpha) The volume of the pile 

was estmated as bemg approxmately 250 cubic yards at the tune of removal from the 

300 Area 

2.2.3 Radioactive Site - Building 444 Parking ht @IsS 160) 

MSS 160 consists of an area that contams the Buildmg 444 parlung lot and a W o n  

of Seventh Avenue located east of Buddmg 444 (See Figures 2-14 and 2-15). This area was 
previously used as a storage area contamng punctured or leakmg waste drums and boxes 

Wastes resultmg from the Buildmg 776/777 fire m May 1969 were stored m thrs area The 

waste contamers enclosed both sohd and hquid wastes ComPflsBd of uranium and plutomum 

contammints as well as ods and coolants Surface soils were removed from the Buildmg 444 

parlung lot and areas east and west of the lot m the early 1970s An unsucoessful attempt 
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was made to confirm the destmation of the excavated soils Retved RFP personnel 

expressed that thls cleanup attempt was not entmly successful m removmg all of the 

contammbon (DOE 1986); however, no contammuon was detected dumg an alpha ground 

survey performed m the contmmated waste storage yard east of Buildmg 444 m February 

1973 This survey was performed after all the waste contamers had been removed from the 

stomge yard. 

2.2.4 Radioactive Site - Area West of Building 664 (IHSS 161) 

RFP personnel h&cated dumg CEARP Phase I mterviews that low level residual 

c o n e o n  from plutomum and u m u m  exlsted m PAC #400-807, whch 1s adjacent to 

the west side of Budding 664 (See Figures 2-14 and 2-16) (DOE 1986). This contamnubon 
o c c u d  as a result of punctured or leaking drums and boxes contaming sohd and lqwd 

wastes that were bemg stored m the area An attempt was made to clean up the area by 

removmg the contammakd sod m the early 1970s. Hutnncal Release Report authors were 
quesboned, aerial photographs were miewed, all available survey records were miewed, 

and site personnel were mtewiewed m an unsuccessful attempt to verify the destmabon of the 

excavated soils Dumg the CEARP Phase I interviews, RFP personnel m&cated that this 

cleanup attempt was not entmly successful m remomg all of the mntaminabon m the area 

Results of a mhometnc suwey conducted m 1977 show the presence of amencium-241 and 

gamma activity m an area at the northwest comer of Building 664 

In November 1988 a 1-mch diameter hose ruptured on a forkhft resulting in the 

release of hydrauhc oil outside Buildtng 664 that spmd over the asphalt area and the 

adjacent ground A cleanup of the area was attempted after the accident, however, the 
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degree of cleanup is not known Figures 2-14 and 2-16 provide an IHSS-specfic locabon 

map and a recent photograph of the area 

2.2.5 Radioactive Site - 700 Area Site No. 2 @IsS 162) 

MSS 162 is located along Bghfh Street and extends from the south end of Buddmg 

771 to the north end of Buddmg 850 Radmachve contammabon w i t h  this MSS was 

identdkd dumg ground monitonng a&vibes m 1974 In response to this Qscovery, aghth 

Street was paved over to prevent mobbation of the contaminated sod In January 1981, an 

a n  sample taken dumg excavabon actwitm at Eighth Street and Central Avenue yielded a 

long-lived alpha activity concentrabon mdrccabng the presence of residual contammabon m 
the area. Followmg h s  mcident, work crews were r e q u d  to we€ the surface soil pnor to 

any excavaon amvibes m order to reduce the &me Qspersion of the sod. 

Any accidents or mcidents occurring m MSS 162 south of the 700 Area are not 

documented. There are at least ten other MSSs mvolvmg dmactive contammabon 
overlapping or in close proxmity to this MSS (BG&G 1992c) The HRR states that "it IS 

possible that one or more of these PACs (MSSs) have caused contammation withm th~s 

IHSS " Figure 2-17 provides an MSS-spec& locabon map, Figum 2-18a through 2-18e 

am recent photographs of the IHSS from north to south 

2.2.6 Radioactive Site - 800 h No. 2 - Concrete Slab (IHSS 164.1) 

In 1958 a radmctxvely contammted concrete slab from B u m g  776 was placed m 
an area northwest of Buddmg 881 for tempomy storage "h d o n  resulted in the 

contammoon of several hundred square feet of ground surface The exact idenbty of the 
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ra&oactme conshtuents is not known, however, the ongm of the slab was h m  Buddmg 776 

whlch is a plutomum manufacturmg facihty The slab was broken up and removed from the 

area, and the area was then cleaned The mpacted area, also known as the Radmactive Slab 

from Buddmg 7 7 6 , ~  now covered by the southeast corner of the Buddmg 881 parlung lot 

(See Figures 2-19 and 2-20) 

2.2.7 Radioactive Site - 800 Area Site No. 2 - Building 886 Spills (IHSS 164.2) 

Smce 1965, some areas w i t h  and nearby Buildmg 886 have been contarnmated with 

ennched u m u m  as a result of spas, movement of contammated equipment, and other 

actwibes (See Figures 2-21, 2-22a, and 2-22b) "he following m a t e d  mcludes mformat~cm 

obtamed through mterviews with buddmg personnel. 

A 1 W h t e r  low level waste holdmg tank, 1s located m a mered underground 
concrete pit medmtely to the west of Buddmg 886 and below grade The pit is 

contammated with uramum, and groundwater has accumulated 111 this area, indmtmg the 

potentral for gmundwater contarmnatton h v i b e s  assoclilted with the m o v a l  of waste 
soluhon from this tank may have resulted 111 small spdls onto the dut or concrete One 

known mcident was discovered on September 26, 1989, m whch a colorless Quid was 

found slowly dnppmg onto the concrete h u g h  the dmn valve of an "empty" 50()-gallon 

stamless steel transfer tank located on a concrete pad outside the west side of the buildmg 

Thls mcident created a wet spot on the concrete appmxmately 5 mhes m dumeter. 
Rad~ological momtormg of the area after drscovery, indicated 650 counts per minute (cpm) 

from a dmct survey and 12 to 24 dpm fmm a movable contammtmn survey These 

'Pc~QMI ccmrrrrrmcaf~m J Lmgatcd (D.mcr & Moors) mth R R& BOBO, M.y 1992 
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ra&ologcal results m&cated the level of contammabon was low Analyses of soil samples 

taken around the tank after the incident idenMied the contammnt as u m u m  Cleanup 

actwibes were mtmted after the madent, and no midual con-on remmed 

Addibody, a fdter plenum exlsfed outside the west side of the buddmg pnor to 

1969 Filter change and clean-out qrabons are potentd sources of outside u m u m  
umtammabon. To the south of the buddmg a storage shed (Buddmg 880) is used to store 

expenmental equipment Some equqmet m thls rn is known to be radiologdly 

contammated The a m  over whch this equipment was transported between buildings has a 

potentad for enmnmental contammabon 

Withm Buddmg 886 expenmental areas, contammated solubons have periodsally 

been spilled onto the floor The potentd exists for solubon leakage through cracks m the 

concrete slab, although none are m&ated 

2.2.8 Radioactive Site - 800 Area Site No. 2 Building 889 Storage (IHSS 164.3) 

Buddmg 889 1s a decontammabon fachty fitst used m 1969 A storage pad located 

north of the buildmg was used to store contammated drums and umum-contammated 
eqwpment pnor to dmntammabon. An area west of Building 889 may have also been used 

for storage of contammated equipment and drums Figure 2-21 provides a MSS-specfic 

locabon map Figu~e 2-23 is a recent photograph of the MSS. 

Three known mcidents occuTTed m the 1980s mvolmg contaminated equpment and 

drums A waste drum contammg uratllum chqs spontaneously igmted on June 16, 1982, no 
release of contammabon was reported as a result of thu mcident In September 1983, plastx 
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sheetmg covermg a set of contammated tools was blown off by strong wmds Residual 

contammints on these tools may have spread On July 20, 1984 a u m u m  chp fire started 
m an mproperly loaded drum Neither documented responses nor the amount of 

con-on from the 1983 and 1984 mcidents is known 

. .  2.3 Previous In V 

To date, no IHSS-specfic mves@ahons have been conducted, but the followmg 

secbons ducuss pnor mvemgauon actw1t.m conducted in and around the areas contamed 
w1tlu.u OU14 

2.3.1 Radiometric Surveys 

The mhometnc surveys conducted from 1977 to 1984 mvolved the use of Fmld 

Instruments for Detectmg Low Energy Radntion (FIDLER) The FIDLER mstrumentabon 

was specficallly designed to evaluate alpha contammt~on 111 RFP soils. Expenmental 

mstruments were bemg used at RFP as early as 1971 or 1972 A plant-wide survey begun m 
1977 and completed in September 1984 located abnormal mimuon levels in the sod at RFP. 

An organized summary of the results of the 1977 to 1984 mhometrrc @IDLER) 

survey is cumnay bemg prepared. The results located to date do not document a survey of 

any OU14 IHSSs, with the excepbon of a small porhon of IHSS 160. Memos describing the 

survey do, however, mdIcate coverage of a l l  areas w i t h  the (inner) plant-site cham-hk 

fence, and state "all areas identified as 'above background' by the mbometnc survey were 
mdeed remedmted" (Appendm A) A ducussion of instrument sensitiwty mhcates that 

contarmnated areas identified by this survey were h t e d  to lugher levels (500,000 pimunes 
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per gram [PCdg] and above) Therefore, results of thls survey gwe mformabon of h t e d  

use on OU14 IHSSs 

A review of Envmnmental Management Dwision @MD) rad~olog~cal aenal surveys 

of the RFP and sumundmg areas were performed m 1972, 1973, and 1975, aeml surveys 

were also conducted 111 1981 @G&G 1982) and 1989 @G&G 1990b) These surveys 

ut&zed h u m  i d d e  d e m o n  systems flown at lo0 to 150 feet above the ground Maps 
developed from these surveys mhcate radnhon emusions assocmted with process and storage 

buddmgs at RFP. Add~honally, there is an mdnbon of amencium-241 emusions from the 

sod at an area east of the 903 Pad 

Pubhshed analysis of these studies do not mhcate emssions from any of the OU14 

IHSSs, other than those assocmted with nearby buildmgs. Spacud mluhon  of these aerial 

surveys is on the order of hundrs  of feet, and "the contours of the a e d  amencium-241 

are always extended over an area larger than the actual actwity on the ground" @G&G 

199Ob) m u m  detectable acbvihes for amencium-241 are gwen as 2.9 milhcuries (mCi) 

for a pomt source, O 35 mcrocunes per square meter (I.ICdm2) for uniform surface 
contammahon, and 11 2 pCi/g for unifomly distributed soil concentrahon None of these 

levels are adequate for IHSS charactemahon Thus, the aenal survey data do not provide 

useful mformation for identiQmg contaminaQon within the IHSS areas, and could result m 
both false positme and false negatwe mdnbons w i t h  these areas. 

Ground-based detector surveys and soil sampling were performed in conjunaon with 

several of the aenal surveys, but they concentrated on soil contamhation to the east of the 

Plant 
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2.3.2 preliminary PCB/Radiological Investigations 

Samphg acbvibes conducted m 1991 were designed to find polychlonnated biphenyl 

(PCB) conbumnabon at designated locabons w i t h  RFP The samples taken from these 

mvemgabons were also analyzed for mhonuchde contamhabon @G&G 1991h) The results 

for OU14 MSSs are &scussed below At present, areas suspected of PCB conbumnabon are 

planned for invemgabon under a sepmte action 

2.3.2.1 Radioactive Site - Building 444 Parking Lot (IHSS 160) Sod samples 

were taken from around a concrete pad located w i h  IHSS 160 near Buildmg 666, which 

was used to store unused andor unusable transformers AROCLOR-1260 was detected m 
the sod samples with concentmtions ranging from 170 to 1,600 paas per biulon @pb) 

@G&G 1991h) Plutomum-239,-240 concentrabons m the soil samples ranged from 2.3 to 

9 1 pCJg (the upper tolerance h t  m] backgmund concentmbon of plutonium-239 IS 

0 0150 pCJg) A figure depictmg the locabon IS unavailable The sample locatton IS 

i d e n ~ e d  as Site No 14 in the prelmmaq report @G&G 1991h) 

2.3.2.2 Radioactive Site (IHSS 162) - 700 Area Site No. 2 Four of the samplmg 

locabons he witslln MSS 162 or m the i m m a  vichty Analyses of samples taken at the 

northwest and southwest comers of Buildmg 776 (Site No 21, Figure 2-24, and No 22, 

Figure 2-25) showed the presence of FCBs m the sod AROCLOR-1260 was found m the 

samples with concentrabons rangmg from 69 to 480,000 ppb @G&G 1991h) A sample 

taken at the northwest comer of Budding 776 had an amencium-241 concenmon of 6.8 

pCJg (the UTL backgmund concentraton is 0 0135 pCJg) @G&G 199oa) 

zPeraond commummon, S M Lew, Dames & Moore wah N Demos, EG&G Rocky Flata, June, 1992 
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2.3.3 Existihg OU14 Data and Comparison to Background 

Exlstmg sod bomg, groundwater, and surface water analyt~cal data from locattons u1 

or adjacent to OU14 are available from pnwious charactematton and routme envmnmental 

momtomg acbvihes Samphg locabons for each of these medm am illustrated on 

Figures 2-26, 2-27, and 2-28 The field program under whch these data were collected &d 

not focus on contammint characterizabon of OU14 As a result, many of the boreholes were 
placed m areas unaffected by site actmhes, and momtoMg locabons do not exclusively 

charactem OU14 conhbons Analyt~cal data, mcluding metals, xz&onuchdes, volat.de 

orgamc compounds, and major ions, were collected as part of these activibes, and most of 

the analyt~cal data were vahdated in accordance with EG&G Rnvmnmental Management 

0 guidehes referenced m the Rocky FIats P h  &te-W& Qualrty Assurance Prolect 

Plan for CERCLA RIlFS and RCRQ RFI/CMS Achvmties (QAPjP) @G&G 1991e) Analyte- 

specfic statut~cal summanes for each location and media available (e.g., maxlmum 

concentrabon detected, anthmet~c mean and standard devhon, geometric mean and 

varmce, d-on frequency) am presented J.U Aspendur B AU available analytical data 

from these locations is presented in Volume II 

The emtmg soil data for OU14 and vicmty were compared to background data on 
radionuchdes, metals, major mons, and m&cator parameters. Background samples were 
obtatned from samples collected at locabons 111 buffer zone areas west, north, and south of 
the mam plant As a prelun- screerung method, the subsurface (alluvial) sod analpcal 

data from the OU14 IHSSs were compared to the UTL (where calculated) or the maxlmum 
concentrabon detected for sitewide background chemcal data presented 111 the Background 

Geochemzcal Chuructenvztron Report @G&G 199Oa) Those compounds detected in excess 

of the UTL or m m u m  concentrabon are considered p r e m  contaminants of 
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concern (COCs) for OU14 and are summanzed, by IHSS, m Tables 2-3, 2-4, and 2-5 A 

stahstical summary of the background conmnmons is presented m Appenda C 

2.3.3.1 Subsurface Soils The IHSS-specfic locabon maps presented throughout 
S m o n  2 2 provide the loabons of boreholes drilled 111 1989 for piezometedgroundwater 

momtomg well mstalkbon Subsurface sod samples were collected at approxmately 2-foot 

mtervals (m most cases) for chemcal CharacterizaUon dumg the clnllmg operations The 

chemical data from locahons w i t h  OU14 IHSSs and selected locabons m the vicmty of the 

OU14 IHSSs were evaluated to a d  m p&.mmary contarmnant charactenzabon (Figure 2-26) 

Chemical data for boreholes located withm IHSS 156.1, IHSS 160, IHSS 161, IHSS 162, 
and IHSS 164 1 represent the most extensive IHSS-specfic chanctenzabon mformaon 

avadable at thu tune Chermcal data for samples located m the vicmty of OU14 IHSSs 

provide an m&cabon of u p m e n t  and downgnuhent charactenacs Compounds detected 

above site background at these locahons are summanzed m Tables 2-3, 2-4, and 2-5. The 

chermcal data from these boreholes will be used, to the extent possible, to identQ p0tent.d 

contammants wihn the IHSS through cornpanson with backgmund, upgradmt, and 

downgmhent locabons 

2.3.3.2 Groundwater Routine quarterly groundwater monitomg has been 
conducted at RFF smce 1986 As illustrated on Figure 2-27, three mutme monitormg wells 

are located m the vicmty of OU14 IHSSs. Momtomg well 4486 1s located south of IHSS 
156 1 and northwest of IHSS 160 and 161 Data from thls well will be useful in 
charactenzlng groundwater q d t y  upgradient of the OU14 IHSSs but witiun the 

mdustnalmd area of the plant Well 0187 is located southeast of IHSSs 160, 161, 162, and 

164 1 As m&cated on the water level contours (Figures 2-5 and 2-6), groundwater 
movement is generally m the easterly -on; therefore, con-on m groundwater at 
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momtomg well 0187 has possibly migrated from the OU14 areas However it should be 
noted a s  well is located withm OU1 and does not represent water quahty exclusive to any 

OU14 IHSS Water quahty data from momtomg well P418289 represents groundwater 

q d t y  upgrahent of IHSS 160 Momtomg well 6186 is located w i W  IHSS 164 3, h s  

may mdmte downward mgrabon of contarmnafts from the surface although other sources of 

contammbon may also exlst Statisbcal summanes of the water quality data from these 

wells are presented 111 Appendnc B 

2.3.3.3 Surface Water Routine surface water momtoring has been conducted at 

RFP smce 1989 Chemical data from momtomg locations SW035 and SW036 (not shown 

on Figure 2-28) were evaluated to assess potentml mpact vlit runoff from IHSSs 160 

and 161 These stabons are located ln the South Interceptor Btch duectly south of IHSSs 
160 and 161 Water q d t y  of runoff from 164.2 may be monitored by station SW020 

(Figure 2-28) Each of these smons receives ~ m f f  from other potentad contammint 

sources, therefore, chermcal charactemon IS not exclusive to the OU14 IHSSs Stat~&caI 

summaries of water quahty are summaflzed in Appendix B. 

. .  2.4 Nature of Contaxunabon 

Operable umts that potentdly mpact OU14 are ducussed below. The followlng 

descnpbon of the nature of contarmnatton has been denved pmarily from the HRR @G&G 

1992b) Historical descnptions have been supplemented with an evalmon of avadable 

analyt~cal, geologc, and hydrologc data for the ovefau OU14 site area, however, 

descnpbons of the nature of contammabon assocrated with OU14 IHSSs in some mstances 
are h t e d  to htstoncal documentabon of the type of materials released to the enwnment 
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2.4.1 Impads from Other Operable Units 

As flustrated on Figure 2-29, MSSs with other OUs may be potend sources of 

contammabon at some of the OU14 IHSSs Some of the OU14 IHSSs located m the 300, 

400, 600, 700, and 800 Buildmg Areas may be mpacted not only by events identdied for 

that IHSS, but also by amvibes occumg at nearby or overlappmg IHSSs contamed m other 

OUs The followmg Wens descnbe the other OUs m the area OU8 (the 700 Area), OU9 

(0rqyn.l Process Waste Lmes), OU12 (the 400/800 Area), and OU13 (the 100 Area) am 

pnmary OUs of mtenxt because some of then IHSSs overlap or are m close p m m t y  to 

OU14 IHSSs To avoid duphcabon of effort, mvet&@on of IHSSs that are m other OUs 

and are near to or overlap OU14 IHSSs (other than source deheabon and potenbal mgrabon 
of contaxmuants to OU14 IHSSs) will not be consided m developmg the OU14 field 

-Phg Plans 

2.4.1.1 OUS (700 Area). OU8 contains three IHSSs that overlap or he near OU14 

IHSSs IHSS 118 1 ,  IHSS 150 2, and IHSS 150.5 Trichloroethylene and carbon 
tetrachlonde releases are suspected m IHSS 118.1, whch is adjacent to the north side of 

Buddmg 776 and hes m the vicmity of MSS 131 and IHSS 162 IHSS 150 2 overlaps EISS 
162 and is adjacent to the western sides of Buddmgs 771 and 776 Plutomum wntaminaaon 
was released primarily to the north and southwest of Buildmg 771 as a result of a fire that 

o c c u d  m September 1957 In adhaon, plutomum contarnumbon was detected m an area 

that hes withm IHSS 150 2 and IHSS 162 after the Buildmg 776/777 fire m 1969. IHSS 
150 5 overlaps IHSS 162 and is adjacent to the south end of the western side of Buildmg 
707 Process wastewater, which may have contained uranium, solvents, oils, berylhum, 

mtnc acid, hydrochloric acid, and fluonde, leaked into an area west of Buiidmg 707 from 

Valve Vault 7 and another valve vault whch was removed from the area in March 1973. 
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2.4.1.2 OU9 (Original procesS Waste Lines) The ong?nal Process Waste Lmes 

(OPWL), designated as IHSS 121, are a network of tanks and underground pipehes 

constructed throughout the RFP facfity Th~s network was created for the transport and 

tempomy storage of aqueous c h e m d  and d o a c t w e  p m s s  wastes from pomt of ongin to 

on-site treatment and dwharge pomts Numerous releases have occurred from thu system as 

a result of pipehe leaks, pipelme breakage, tank and pipehe juncbon bodvalve vault 

overflows, and tank and pipelme cornsion and de$enmhon Wastes transported through the 

OPWL mclude the followmg uranlum-238, umum-235, plutomum, mtrate, acids, bases, 
hexavalent c h m u m ,  chromium (other than hexavalent), berylbum, iron, iodme, phosphate, 

and tntmm IHSS 121 overlaps IHSS 162, IHSS 164.3, and IHSS 131 and runs close to 

IHSS 160 and 164 1. 

IHSS 132 is suspected to have contamm-&on related to a small radioa&vely 

contammated sludge spill and leakage of water contammg small amounts of detergent and 

mhonuchdes from tanks m Budding 730 This IKSS IS located approxunately 80 feet north 
of Buildmg 776 and is situated near IHSS 131 IHSS 159 is located west of IHSS 162 

adjacent to the east side of Buildmg 559 T ~ I S  area 1s suspected of bemg contammated with 

&oactxve contammants as a result of leakage of aqueous waste solution from areas around 

Buddmg 559 

2.4.1.3 OUl2 (400/800 Area) OU12 contams two IHSSs, IHSS 120 1 and IHSS 

120 2, that overlap OU14 IHSSs IHSS 120 1 is located north of Buildmg 664 and overlaps 

IHSS 160 IHSS 120 2 is located west of Buddmg 664 and overlaps IHSS 161 The areas 

w i t h  IHSS 120 1 and 120.2 were used to stom waste packages dumg the 1970s CEARP 

Phase 1 mvestqphons report that spills occurred withm these areas. Suspected contammants 

w i t h  these IHSSs are polyester resm, pemmde catalyst, unwfied clemmg solvents, and 
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amencium-241. Elevated (above backgmund) gamma mhbon and arnencium-241 

concentrabons were found m the near vicmty of these IHSSs by the Aeml Rad~ologcal 

Measurements survey, however, thls could be expanded contours from Buddmg 664 

2.4.1.4 OU13 (100 Area). OU13 contams two MSSs, IHSS 117.3 and IHSS 190, 

that overlap or he m the vicimty of OU14 MSSs MSS 117 3 is south of Central Avenue 

and west of Seventh Street In May 1965 a contamer filled with radmctive waste oil leaked 

along a 400-foot stretch of roadway near the m t e m o n  of Central Avenue and Seventh 

Street as it was berng transported from Buddmg 776 to a storage area near Buildmg 663. 

Tlus is the only known mcident that o c c u r z e d  w i t h  thu IHSS The southern portron of 

MSS 117 3 ends at IHSS 160 MSS 190 contams the Central Avenue SurFace Ditch, whlch 

runs through MSS 162 and near IHSS 164 2 and MSS 164.3 In December 1978 a storage 

tank leaked 1,OOO to 1,500 gallons of causbc solubon contammg concentrated s d u m  

hydmmde mto a spill catch basm An operator erroneously released the solubon from the 

catch basm mto the Central Avenue mtch The d u m  hydroxide solubon flowed eastward 

and was dwerted to South Walnut Creek and Pond B-1 for tempomy contamment 

2.4.2 OU14 IHSSs - Radioactive Sites 

The nature of contammabon at the followmg mdwidual MSSs is based on historical 

mformabon presented m the HRR @G&G 1992b) and supplemented by dormahon from 
previous rnvesbgabons and other OU descriptions, where available 

2.4.2.1 Radioactive Site - 700 Area Site No. 1 (lESS 131) As previously 

summarrzed, soils withm thzs IHSS are suspected of bemg contaminated with plutomum 

resultmg from the 1964 and 1969 Buddmg 776/777 fires Potentml volatile orgmc 
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contammabon of groundwater could also exlst m IHSS 131 due to its close asmmtion with 

OU8 MSS 118.1. Extent of volatile orgaolc con-on from tfus IHSS is w i h n  the 

scope of the OU8 

Contarmnant levels m three borehole locattons to the northeast of IHSS 131 may 

m&cate downment  contaminant characteristics for the IHSS (See Tables 2-3, 2-4, 2-S), 

however, duence  from other OUs, parbcularly the Solar Evapomon Ponds (OU4), may 

overshadow potentml mpact from MSS 131 Charactembon data, other than that 

presented here, is not avarlable for IHSS 131 

2.4.2.2 Radioactive Site - Building 371 Parking Lot (IB[sS 156.1). As previously 
I 

summanzed, approxunately 250 cubic yards of a plutomum-contammted soil was mWy 
s t o d  m a locahon north of Buildmg 334, then removed and placed in a location southeast of 

Buddmg 371 The pde was leveled out over the area, and the Buildmg 371 parking lot now 

exlsts over the sod pile afea W o l o g d  surveys of the prle showed act~vibes rangmg from 
3 to 704 dpm/g No other documentabon has been found detahng other releases m the IHSS 
156 1 locahon. Documentabon m&catmg that the previous (mitial) storage area (north of 

Buddmg 334) has been sufficiently decontarmnated has also not been found 

As summanzed m Appendix B, several metals were detected m borehole P114889 

(located m the south central portron of the IHSS) mcludmg anbmony, arsenic, berylhum, and 

lead Ra&onuchdes detected mclude plutomum-239,-240, radrum-226, radrum-228, 

st~mbum-89,-90, and the amencium-241 although concentrahons do not mdicate signifkantly 

hgh levels of contammahon m thls area Stmllar conmtmbons of morganics and 

ra&onuchdes were observed m the upgradlent and downgradlent borehole l-ons Acetone 

and methylene chlonde, whch are common laboratory contarmnants, were the only orgmc 
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consWuents detected m borehole P114889 These contammants were detected m many of 

the boreholes evaluated Tetrachloroethylene and carbon tetrachloride were detected m the 

top 4 feet of sod collected m borehole P119389 l k s  borehole is located upgmchent 

(northwest) of IHSS 156 1 Potentd for nugrabon of volatile orgmc compounds (VOCs) 

from this area to areas w i h  MSS 156.1 does exlsf gwen the general dmmon of 

groundwater flow m the area 

2.4.2.3 Radioactive Site - Building 444 Parking Lot (IHSS 160). As pmiously 

summarized, IHSS 160 has been mpacte!d several tunes by leaking or spilled waste m a t e d  
The wastes stored m the containers were 111 both liquid and sohd forms and were comprised 

of uranium and plutomum contarmnants as well as oils and coolants Waste mated  taken 

out of Buddmgs 776 and 777 after the 1969 fire were also s t o d  m the IHSS 160 area 

OU12 IHSS 120 1 is adjacent and to the west of IHSS 160 Some of the suspected 

contaminants from IHSS 120 1 mclude volatile orgatllcs and americium-241 

PCBs were positwely idenMed withm the MSS dumg the prehmary assessment of 

PCB contammbon @G&G 1991a) throughout the m u m  area of RFP Samples 

collected m the wcmty of Buddmg 668 (Site No 14, figure unavadable) also mdcate 
plutomum-239,-240 is present at levels above sitewide backpund (Appendix C). 

Plutonium-239,-240 was also detected at 15 9 pCdg m the 0- to 3-foot mtewal of 
borehole P313489, whch IS located in the extreme northeast corner of the IHSS 
Ra&onuchde results from the other borehole locations within the IHSS &d not mdcate high 

levels of contaminahon, although results above sitewide background were observed for most 
mhonuchdes (Appendm C) Inorgamc conmtuents were not detected 
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Routme laboratory contarmnants methylene chlonde, acetone, and toluene were 
detected m boreholes m and around the vicmty of IHSS 160 Tetrachloroethylene (5 ppb) 

and carbon &sulfide (9 ppb) were detected m borehole P411589 m the 12- to 14-foot mterval 

and the 18- to 20-foot mterval, respecbvely Add~bonally, l,l,l-trrchloroethane was 

detected m each of the 2-foot mterval samples collected from 0 to 10 feet m borehole 

P313489 The total deptb of borehole P313489 is 24 feet, and it was completed as a 

piezometer/groundwater momtoring well, however, water q d t y  data either has not been 

collected or is not avadable 

As summaflzed m Appendix B, several orgamc conmtuents were detected m 
moxutonng well 0187 groundwater includmg trichloroethylene, tetrachloroethylene, and trans- 

1,2-&chloroethylene. This well 1s located down@ent of IHSS 160, however, 

concenta&ons do not represent water q d t y  mfomatxon exclusive to th~s I H S S  

2.4.2.4 Radioactive Site - Area West of Building 664 (IHSS 161). As previously 

summarized, RFP personnel have mdicated that the area d m d y  djacent to the west side of 

Bullclmg 664 has low level residual contarmnatron from plutomum and m u m  resultmg 

from lealung drums and boxes contaming sohd and liquid wastes that were bemg stored m 
the area. Other potentad contamnubon pmblems withm the IHSS mclude an uncharacted 

hydrauhc orl Spru and d u e n c e  from suspect americium-241 and volatde orgamcs 

contarmnaton from OU12 IHSS 120.2 It should be noted that IHSS 120.2 is entuely 

enclosed by IHSS 161 

Chemcal data collected within the IHSS are available from borehole samples 

collected during 1989 The results do not m&cate hgh concentratons of radionuclides or 
morganics m the areas where the boreholes were drilled With the e x w o n  of methylene 
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chloride and acetone, tetrachloroethylene (7 ppb) was the only other organic compound 

detected w i h  the MSS m borehole P412189, whch u located m the northwest pornon As 

s u m m d  m Appenb B, several orgamc conshtuents were detected m momtomg well 
0187 groundwater mcludmg trichloroethylene, tetrachloroethylene, and trans-1,2- 

dichlomethylene Thls well is located downgradient of MSS 161, however, concentrahons 
do not represent water quality donnabon exclusive to this MSS Momtomg well 0187 is 

w i t h  OU1 boundanes Momtomg well P418289 is located northwest of the MSS Low 

levels of volat.de orgamcs, 1,l-&chlomthane, l,ldchlomethene, and chloromethane were 
detected m ths well There is a potentd for volatile 0-c contammahon of groundwater 

underlymg IHSS 161 

2.4.2.5 Radioactive Site - 700 Area Site No. 2 (IHSS 162) The idenhty and 

amount of contammathon in the southern and central m o n s  of tlvs MSS are unknown, 

however, contammation was detected by ground surveymg actiwhes m 1974 and air samphg 

actwihes m 1981 It is beheved that con- 'on w i t h  these two sectors mlted from 

the migration of contammints from other MSSs MSS 162 is greatly affected by the other 

MSSs m the area Potenmil contammahon from other MSSs overlappmg MSS 162 include 

volat.de orgamcs, ra&onuchdes, berylbum, Iron, chromium, hexavalent chromum, nitm 

acid, hydrochloric acid, and fluonde 

Radrologd surveys have shown the presence of contammahon on three sides of 
Buildmg 776 PCB contamlnstron m the northern area of the IHSS is also suspected because 
of the results of the pzdmnary PCB mveagahon @G&G 1991a) hussed  m S-on 
2 3 3 2 Samples collected dunng tlvs mveshgahon also indicate plutomum-239,-240 and 

americium-241 am present at levels above the sitewide backgmund concentratsons 

(Appenh C) As summarrzed m Tables 2-3, 2-4, and 2-5, chemical data from boreholes 
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located downgmbent of the MSS do not m&cate contammnt concentmtxons substantdly 

Merent from other boreholes withm the mdustdahed area of the plant 

2.4.2.6 Radioactive Slab From Building 776 - @IsS 164.1) The southeast corner 

of the Buildmg 881 parlung lot is suspected of bemg contamrnated with plutomum resultmg 

from the placement and storage of a ra&oachvely contammted slab o r i p t m g  from 

Buddmg 776 m 1958 Several hundred square feet of sod area are suspected of bemg 

contammated, although documentation of m&ologd momtormg actrvibes withm thw MSS 

has not been found 

One borehole completed withm the boundanes of IHSS 164 1 is borehole P313589 

Data from the borehole a ~ e  summanzed m Appendix B. prelirmnary assessment of the 
results do not m&cate hgh levels of contaminatxion 

2.4.2.7 Radioactive Site - 800 Area Site No. 2 Building 886 Spills (IHSS 164.2) 

This IHSS is suspected of bemg contaminated with uramum as a result of spills that occumd 
withm and outside of Buddmg 886 A thorough m v m m o n  of the con- area has 
not been conducted The extent of the contammbon 1s unknown, however, Mbonal 

mformatxon acqulred through discussions with Buddmg 886 personnel indicate the probability 

of encountemg potentally signrficant con-on problems 111 thls IHSS As iu&cated m 
Secbon 2 2 7, the potential for radiological contamination of groundwater is suspected 

because of groundwater awumulabon 111 an underground concrefe pit. 

2.4.2.8 Radioactive Site - 800 Area Site No. 2 889 Storage (lass 164.3) Areas 

withm this MSS were used temporarily to store urantum-contammted equipment and 
mateds pnor to decontammabon Ra&olognl surveys have detected the presence of 
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contammabon w i h  thls IHSS The total amount of contamnuts that was released withm 

these storage areas is unknown 

Routme groundwater momtormg well 6186 is located within IHSS 164 3 boundanes 

The chemical data, summaflzed in Appendm B, do not mdmte substantml presence of 

contanunants 

2.5 Si 1 1 

By usrng the known physical combbons and potentd contammabon sources described 

rn the precedmg m o n s ,  a site conceptual model of exposure pathways was developed for 

the OU14 IHSSs The conceptual models have been developed for use m the evaluation of 
potentml lrsks of OU14 wntamm&on to human health and the envmnment 

The pnmary purpose of a conceptual model IS to atd in identifymg exposure pathways 

by whch human and biotx feceptors may be exposed to contaminants. EPA defioes an 

exposure pathway as "a umque mechamm by which populabon may be exposed to chemcals 

at or ongmatmg from the site . 'I (BPA 1989b) 

An exposure pathway must mclude a contanunant source, a release mechanism, a 

transport medium, an exposure route, and a receptor An exposure pathway is not complete 

without each of these five components The mdwdwl components of the exposure pathway 

are defined as follows 

ContaminSnt Source For purposes of the OU14 conceptual models, the 
contammmt source IS &vided mto pnmary sources (MSSs) and secondary sources 
(m& that have potentially been affected by these releases). Secondary sources 
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wdl be closely mvemgated smce they may currently contam contarmnants that can 
stdl be released to the envmnment 

Release Mechanism Release mechamms are physical andor chemical processes 
by whch contarmnants are released from the source The conceptual model 
identdies mechantsms that released contarmnants dmctly from the pnmary sources 
(1 e., leaks, spills, overflows, fire, explosion, etc.), and mechamsms that may 
release contarmnants from the secondary contaminant sources 

Transport Media. Transport medm are the envmnmental medlii mto whch 
contarmnants are =leased from the source and am m turn released to a receptor 
Potentd transport medm for OU14 mclude u, surface water, groundwater, and 
biota 

Exposure Route Exposure routes are avenues through whch con taminants are 
physiologically mcorporated by a receptor Exposure routes for receptors at OU14 
are mhabon, mgWon, and dermal contact. 

Receptor* Receptors are human or envmnmental populabons that are affected by 
the contammabon released from a site Human receptors for OU14 mclude the 
RFP workers/vmtors and off-slte residents Envmmental receptors are biota 

I (both flora and fauna) mhgenous to the OU14 enwons. 

2.5.1 Gemraked Conceptual Model for OU14 

I>lagrams of the conceptual models for p0tentn.l secollciary contarmnant soufces, 

transport medm, exposure routes, and feceptors Elatmg to the OU14 IHSSs are presented m 
Figure 2-30 An MSS specific conceptual model figure showmg a cross sectional cllagram is 
mcluded as Figuxe 2-31 The vanous aspects of the conceptual model are explained m the 

followmg m o n s  

2.5.1.1 Contaminant Sources Primary conmunabon sources with the vanous 
IHSSs mclude aboveground tanks, storage areas, and processing facilities Contamrnants 
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from these sources may have been mtroduced mto the envmnment through spas on the 

ground surface, explosion and/or fire, physical contact with con- matenals, and 

through mcident pmipitabon runon and runoff Contammbon may stdl be entermg the 

envmmnent from some of the sources, m other areas, the sources may be exhausted or may 

have been physically mbgated through remedabon at the tune of the mtml release 

Exclusive of volatkabon to the atmosphere, the contamjnants first enter the 

envmnment through the soil and are transported by various mechamsms from affected soil to 

unaffected medn Groundwater is another medium that once affected, could spread 
contarmnants to unaffected meda, therefore, for conceptual purposes, contamimed soils and 

groundwater are considered secondary contamrnant sources. These secondary groups may 

receive the most attenbon d m g  RFI/RI actmbes smce they are a potentml current source 

Contammints from secondary sources could be spread to other medn through secondary 

release mechamsms mcludmg duturbance of sod, volathabon and re-g of dust, surface 

water runoff, mfidtrabodpemlabon of water, bimncentrabodaccumubon, and physlcal 

traclung The chemical composibon of the contarmnants vanes widely between the IHSSs, 

rangmg from med wastes to nomadmamve orgamc and morgamc compounds. 

Contamrnants generally suspected m OU14 MSSs mclude plutoniUm-239,-240, 

amerrcium-241, and umm-241.  Some of the exlsting data quanbtatwely c o d m s  the 

presence of these contarmnaflts such as the results from the PCB mvemgabon around IHSS 

160 and 162 and one borehole drilled m IHSS 160. VOCs are suspected m several IHSSs as 

well, either dvectly from past activibes at the XHSS or &hence from other OUs. PCB 
presence m two IHSS has been confiied, semvolatde orgaruc contammabon spills may also 

be present m some MSSs 
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Most MSSs m OU14 overhe or are lfnmedtatey adjacent to other OU MSSs, 

therefore, it may not always be possible to Merentate between contammints from p f i c  

IHSSs It follows that the pmise extent of contammation from a gwen IHSS may be 
Micult or mpossible to de t e rne  

2.5.1.2 Potential Transport and Release Mechanisms. The human health pnonty 

pathways and transport mechamsms m OU14 mcluding air, surface water, groundwater, 

biota, and trackmg are summanzed on Figure 2-30 Au pathways wdl be addressed by 

surface sod and soil gas charactemahon The surface water pathway wdl be addressed by 

surface water samplmg If feasible (1 e , If a suitable lmhon is idenMed withm the IHSS or 

at a pomt outside the IHSS potentally affected by runoff) The groundwater pathway wdl be 
addressed by subsurface sod and water samphg, and by hydrostrabgraphlc unit exammahon 
through the use of sod and bedrock boreholes and groundwater momtomg wells dumg 

Stage II inveshgations Additionally, specific IHSS potential contaminant pathways may 
commmgle with pathways Erom other MSSs The potential transport and release mechanisms 

are described bnefly below. 

Air. Potentd dqxzsion of contarmnants by wmd is possible wherever 
contammated sod emsts The hke l ihd  of airborne con-on mcreases 
greatly If the site is duturbed by traffic, construction, or slmjlar activity Dust- 
borne contammints mobbed by the wmd have been documented m some areas of 
RFP 

Most of the OU14 IHSSs are fully or par&ally covered with artificral groundcover 
@e., pavement or concrete). As lnd~cated m the MSS background i n f o d o n  
(Smon 2.2), the groundcover was applied as a means of controlling or preventmg 
con taminant mgrat~on The artificial groundcover reduces the potential for 
contaminant transport and release wa the air pathway; however, uncoved amas 
may have been mpackd pnor to apphcahon of a groundcover. 
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Ad&honally, some releases mvolvmg constduents such as VOCs, while mpactrng 
ax q d t y  for a tune near the release, typically do not spread contaminahon to 
secondary medm through the ax transport mechatllsm However, organrc vapors 
emanatmg from soils m the vadose zone can serve as an mdxator of subsurface 
releases and potentd subsurface soil and groundwater cOntarmnafion The 
movement of orgmc vapors through sod IS controlled by the spezfic properbes of 
the contammmt and the soil as well as other physical parameters and physical 
charactenstxs of the sod. 

Surface Water: Surface water and sedunents may have been affected by releases 
that onpted  at the ground surface, precipitation runoff across these areas could 
also mobhe  and transport the mntammahon mto nearby dramages or surface 
mpoundments A system of collection &tches and ponds contam and control 
runoff at RFP Surface water can also be affected by surfacmg of contammated 
groundwater m the form of seeps 

As descnbed under the au transport and release mechantsm, a substantd por&on 
of OU14 has been covered with pavement or concrete The groundcover 
potentdly prevents mobihation and transport of contammants vra runoff 

Groundwater: Groundwater recharge from rncident pnxxpitation can occur 
through undeveloped ground surfaces w i t h  RFP Mobile conatuents of 
contamination such as voIat.de organics may eventually mgrate mto the vadose 
zone or eventually to the groundwater system. Immobile constituents, such as 
radionuchdes and metals may exhbit some downward migratron; however, they 
usually r e m m  sorbed to clays and sdts. As IS the case m OU14, sods o v e r h  by 
pavement and bu-gs may be subject to M e  or no downward pemlahon of 
water Contaminants m such sods may r e m a  relatwely m o b i l e  

In the vadose (unsaturated) zone, free muids are expected to move generally 
downward to the water table The water table varies m the OU14 area dependmg 
upon loahon and tune of year bquids mfiltmtmg the soil may also encounter a 
less permeable (low-flow boundary) and flow laterally thmugh the m a  permeable 
sod along the boundary At RFP, such permeabihty ColltTaSts m likely at the 
alluvium/bedrock contact. If, however, the leakage or release rate exceeds the 
diltrahon capacity of the soil, or lfthe surface 1s covered by an impermeable 
m a t e d  (x e , concrete), then the hquid may pool or flow across the material 
surface to a more permeable m a t e d  where diltrahon can occur 
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Another factor affectmg groundwater and contammint flow is the potentd for 
preferentml mgrabon pathways w i t h  the mdustnalmd areas of RFP Buried 
umties, trenches, and pits may provide conduits for mmon of contammints 
Because OU14 is located m the developed areas of RFP, this is a potentdly vmble 
mechamsm for tr;msport and release 

Biota: Biomncentrabon and bioaccumuMon can occur as plants and ammals 
uptake or mgest contammints from theu sumundmg envmnment Add~body,  
deposibon of contarmnated dust on plant fohge or anunal coats can occur 

Because of the mdustnahzed nature of OU14, flora and fauna are considered a 
hited means of transport and release Some of the OU14 IHSSs are fenced thus 
restnctmg access to site fauna 

Tracking: Potend dtspersion of contarmnafts by traclung may occur wherever 
surface contamnubon exlsts and is exposed Contaminated dust may be 
transported and released from adherence to fauna mhabitmg an area 

The majonty of OU14 is covered with pavement or concrete whch provided a 
h e r  agaulst the tracking mechamsm, however, uncovered areas w i h  OU14 do 
exlst Fencmg, present at some of the OU14 IHSSs, provides additional 
restnmon 

2.5.2 Exposure Routes and Receptors 

Exposure Routes: Contarmnants released from OU14 IHSSs could potentially 
affect receptors through mhalabon of arrborne partscles or vapors, and through 
mgesbon of or dermal contact with contamfnated source/transport medta 

Receptors: Potentml human fecepfors mclude RFP worken and mitors and off- 
site residents Envmnmental receptors mclude biota (both flora and fauna) 
mhgenous to the OU14 MSS locahties and environs Because OU14 IS in the 
mdustnalmd areas of RFP, biota receptors are extremely limited. 
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I t  - 
Manager, R d u t n n  Program 

3.0 POTENTIAL APPLICABLF, 0RRJZLEVA.N" AND APPROPRIATE 
REQUIREMENTS 

P r e m  identdicaaon of potentml ARARs m the mtml phase of the RFI/RI can 

assist m the followmg. 

e Iden-g remedud actron goals 

0 

e 

e Plammg field sampling actrvhes 

e 

Identifymg potential remedral action responses 

R e f m g  ARARs identdication by commumcabng with mvolved agencies 

Screemg contammants m the effort to determine what is a "level of concern" 

Developmg and refmg a hst of potential ARARs 1s an ongomg process throughout 

all phased programs conducted pursuant to the IAG. A prehminary hst of ARARs for OU14 
has been developed based on known site contarmnants, as mvestqyitions reveal the nature and 

extent of these contarmaants, a hst of specdic reqrements will be developed. 

A list of potential ARARs can be used to develop and screen for potential Emedul 
altematwes Identdhtion of potentml ARARs for the can&dat.e Ern- action responses is 
detemmed m part by the COCs, site-spec& circumstances, and medn of concern 
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Secbon 121(d)(2) of CERCLA provides a statutory bass for detmmxmg ARARs ~tl a 
rem& context 

will remain on site, Section 121(d)(2) states 

With respect to any hazardous substance, pollutant, or con taminant that 

If any standad, requmment, cntena or hutahon under any federal 

envmnmental law 
cntem or hutabon under a state enmnmental or facility sitmg law 
legally apphcable to the hazardous substance concerned or IS relevant and 

appmpmte under the cmumstances of the release or threatened release of 

such hazardous substance, pollutant or contarmnant, the rem& acbon shall 
qum, at the complebon of the remedud amon, a level or standard of control 
for such hazardous substance, pollutant or con taminant which at least attains 

such legally apphcable or relevant and appropriate standard, requmment, 

critem or h m o n  42 USC 6 9621(d)(2) 

or any [stnngent] promulgated standard, requuement, 

is 

"Apphcable Requmments" a~ those 

. . Cleanup standards, standards of control, or other substantwe 

environmental protection q u m e n t s ,  cnterra or htabons promulgated 

under federal envmnmental or state enwonmental or fachty sitmg laws that 

specfically address a hazardous substance, pollutant or contaminant at a 

CERCLA site Only those state standards that are identified by a state rn a 

timely manner and that are more stringent than federal requmments may be 
apphcable 
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Accoximg to the final NaQonal Conhngency Plan (NCP), 40 CpRg 300.5 and tlze 
Comphce with Other Laws Manual 

"Relevant and appqnate requirements" are those Cleanup standards, 
standards of control, and other substantwe requirements, criteria, or Mtat~ons 

promulgated under federal enmnmental, or state enwonmental or facility 

sitmg laws that, while not apphcable to a hazardous substance, pollutant, 

contammnt, remedial amon, locabon, or other circumstance at a CERCLA 

site, address problems or situabms sufficiently sirmlar to those encountemd at 

the CERCLA site so that thev use 1s well suited to the pa~&~~lar  slte Only 
those state standards that are identdied in a tmely manner and are more 

strrngent than federal requments may be relevant and appropriate 

3.1 DeveloDment of Potential 

Table 3-1 mcludes potentnl chemical-specific, lmon-specific, and possible amon- 
specdic requvements identified thus far for furthez evaluation in the OU14 WRFI process 

EG&G has developed a list of potent& chemcal-specific benchmarks on a sitewide bass 
"Benchmark" is defined by EG&G as a site-specific standard that may not be generally 

apphcable to a l l  OUs. Them benchmarks include the following: 

0 Safe Drmkmg Water Act (SDWA) Maximum Contarmnant Levels (MCLs) 
apphcable to both surface water and groundwater 

0 Clean Water Act (CWA) Ambient Water Quality Cntena (AWQC) potentdly 
apphcable to surface water and alluwal groundwater 
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RCRA, Part 264, Subpart F, Groundwater Concenmon h t s  (40 CPR 
264 94) apphcable to groundwater 

WQCC Surface Water Standards for Woman Creek and Walnut Creek (5 CCR 
1002-8, Semon 3.8.29, effectwe March 30, 1990) apphcable to surface water 

WQCC Basic Standards for Groundwater (5 CCR 1002-8, Smon 3.11.0, 
amended October 1991), potmtdly applicable to groundwater 

0 WQCC Classrfications and Water Quality S t anMs  for Groundwater (5 CCR 
1002-8, Section 3.12 0, amended September 1991) potentdly apphcable to 
groundwater 

A summary of chemcal-specfic standards (i.e., potentd benchmarks) relatmg to 

groundwater is presented m Table 3-2 Table 3-3 s u m m m s  federal chemcal-specfic 

standards for surface water Table 3-4 s u m m m  state chemical-specific standards for 

surface water, and Table 3-5 s u m m m s  state chermcal-spec& standards for stream 

segments These benchmarks have been utdmd on other OUs, and have been accepted by 

EPA as potentd ARARS 

Advisories. or Guidance 3.2 ToBeCons idered Cnte~.  . .  

A To Be Considered (TBC) h t  identifies cntem, advmes, guidance, or policies 

that do not meet the defimbon of ARARs but may assst m de$ermmag what mons may be 

protectwe of the environment and human health when there is no ARAR for a specfic 

substance or actmty. TBCs idenbfied for OU14 mclude the followmg. 
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Remediation Program 

e DOE Orders 

e EPA Guidance Documents 

e Executwe Orders 

e New Clean h r  Amendments 

e New Federal Pollution Mmnm&on Laws for Contammated Groundwater at 
Superfund Sites (October 1986) 

Proposed stanclads under the SDWA 

e FederaVstate rules pertamng to Ielevant subjects that are not promulgated 
(i.e., cntena, hits ,  or standa&))[by defhtion of Smon 121(d)(2) of 
CERCLA, as amended] 
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TABLE 3-1. 
POTENTIAL FEDERAL AND STATE ARARS MIR OU14 

Statute Regulation 

Safe Dnnlung Water Act 

Federal chemical-specific ARARS for OU14 

Clean Water Act 

40 CFR 141, "Nauonal Primary Dnnking 
Water Standards" 

40 CFR 141, "Maximum Contarmnant Level 
Goals" 

40 CFR 143, "Nabonal Secondary DMlung 
Water Standards" 

40 CFR 131, "Water Quality Cntem" 

Atomc Energy Act and Energy 
Reorgaxuzabon Act 

10 CFR 20, "U S. Nuclear Regulatory 
Comrmssion (NRC) Standards for Protection 
Agamst Radiation" 
10 CFR 61, "bcensmg Requmments for Land 
Duposal of Radioactwe Waste" 

Resource Conservation and Recovery Act 40 CFR 264, "Maximum Concenwon 
Lmlts" 

40 CFR 268, "Land -sal Restrictions" 

40 CFR 355, "Emergency Plammg and 
Notdimon under CERCLA" 

Emergency Planning and Commumty 
Rtght-to-Know Act Of 1986 

Federal action-specific ARARs for OU14 

Resource Conservation and Recovery Act 40 CFR 257, "Criteria for Classification of 
Sohd Waste Disposal Facilities and Practms'' 
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Table 3-1. continued 

Statute Regulation 

Standards for Remedial Aaons at 
U m u m  Pxwessmg Sites 
TOXIC Substances Control 

PCB Requmments 

Radnhon Control Act 
Nabonal Envmnmental Pohcy Act 

Hazardous Mated Transportahon Act 

Clean Au Act 

40 CFR 260, "Hazardous Waste Management 
Systems" 
40 CFR 262, "Standards Apphcable to 
Generators of Hazardous Waste" 

40 CFR 264, "Standards for Owners and 
Opemtm of Hazatdous Waste Tmitment, 
Storage, and Dzsposal Facilhes" 

40 CFR 267, "Interim Standads for Owners 
and Openton of New Hazardous Waste Land 
D~sposal FachUes" 

40 CFR 268, "Land D1sp0sa.l Restrictions" 

40 CFR Part 192 

15 USC 00 2601-2629 

40 CFR Part 761 

42 USC 6 2022 

40 CFR 1500 - 1508, "Council on 
Euvhnmatal Quality Regulations for 
Implementmg National Bnvironmatal Poltcy 
Act Procedures" 

49 CFRs 171 - 179, "Standards for 
Transporters of Hazardous Waste" 
40 CFR 50, "National Primary and Secondary 
Ambient Au Quallty Standards" 

40 CFR 61 90, "NaUonal Brmssion Standards 
for Ruhonuchde Emission from DOH 
Fachbes" 
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Table 3-1. conhnued 

Statute Regulation 

Atomc Energy Act and Energy 
Reorgamz&on Act 

M~gratory Bud Treaty Act 

Bald and Golden Eagle Promon Act 

Endangered Species Act 

Fish and Wildfife Coordmation Act 

40 CFR 200, "Standards of Performance for 
New Stat-soniuy Sources" 

10 CFR 61, Subpart D, "Techmeal 
Requuements for Land -sal Faciht-ses" 

50 CFR 20, "M~gratmy Bud ProtecQon" 
50 CFR 22, "Bald and Golden Eagle 
=on Act" 

50 CFR 17, "Endangered and Threatened 
Wdclhfe and Plants" 
50 CFR 225, "FededState Coopen&on m the 
Consewat-son of Endangered and Threatened 

50 CFR 226, "Designated Cnt-scal Habitat" 

50 CFR 402, "Interagency Cooperat-son" 

40 CFR 5 6.301 (g) 

Specles" 

16 USC 55 661-666 

Federal location-spe&c ;ARARs for OU14 

National H~stonc Preservat-son Act 

Archeologcal Resources Protecbon Act 

Archeological and Hutoric Preservation 

Presewmon of American Antiquit-ses Act 

36 CFR 800 

36 CFR 7, "Promon of Archeologd 
Resoulces" 
36 CFR 296, "Protection of kheologcal 
Resources, Uniform Reguhons" 

43 CFR 3 
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Table 3-1. continued 

Statute Regulation 

State ARARS 

Colorado Au Pollutron Control 
Regulabons 

Colorado W b o n  Control Regulatxons 

Colorado Hazardous M a t e d  and Waste 
RegulaQons 

Colorado Water Quality Control ' @ 
I Regulabons 
I Colorado Ihvision of Wildlife 

Regulabons 
Colorado Soil Consemabon Board 
Regulabons 

Colorado Water Well and Pump 

Colorado Public Utdity Comrmssion 
Regulabons 

I 
I Installabon Reguhons 

5 CCR 1001-5, NO 3 et ~ e q .  

6 CCR 1007-1 et ~ e q  
C R.S 1973, 25-1-107 (1) (s), (t) 
25-1-108 and 25-11-104 

6 CCR 1007-3, 264, 266, 100 and 1007-2 
dSeq 

5 CCR 1003-2, 1003-1, 1002-2, et al , 1002-8 

CRS 1973, 334102 

CRS 35-72-101 et ~ e q  

CRS 402-2, 37-91-101-112 

CRS 40-2 1-103 
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4.0 DATA REQ- AND DATA QUALITY OBJECTIVES 

Under the terns of the IAG, data must be providexi that samfy CERCLA and RCRA 

requnements; these data are necessary to characteme the nature and extent of contammation, 

support the risk assessment, support the evaluation of correCtive/remedial action, and assist 

111 the development and evalWon of remedud alternatwes. Data requhents  for this work 

plan are presented below and are denved from guidance documents previously cited 

The objectives of the RFI/RI are to charactem the nature, hstnbution, and 

mgrauon pathways of contammants for each OU14 IHSS 111 support of the baseline nsk 

assessment (BRA), as well as to support the evaluation of remedial alternatives 

DQOs have been specdied for each data collmon amvity, and the work will be 
conducted and documented m a manner that ensures that the data collected are sufficient and 

of adequate q d t y  for thew mtended uses @PA 1987). DQOs are quabtalwe and 

quantitative descnpuons of the data requrred to support decisions made during rem- 

response amviues The DQOs are developed pnor to data collmon actwihes and are 

111corpomted into the process, resultmg m a well-planned FSP that details the chosen 

sampling and analysls ophons and provides confidence in the decisions made d u n g  the 

remedml process DQOs were estabhshed for the OU14 RFI/RI m accordance wlth 

Appendm A of the Rocky Flats Plant Site-Wde Quality Assurance Project Plan @G&G 

1991e) DQOs are developed usrng a three-stage process* Stage 1 identxfies decmon types, 
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I .  

EoBro ROCKY FLATS PLANT 
RFI/RI Work Plan 
Operable Umt No 14 

M d  21100-WP-OU14 1 
Sochon No 4 0, F d  
Page 2 of 19 
EiTectwe Date 
Orguwxhon R d u h o n  Program 

Stage 2 idenwies data uses/needs, and Stage 3 is the design of a data collectson program 

"Ius -on e x p h s  the DQO process specdic to the WRI for OU14 

.. 4.1 stage 1 - Identifv Decision 

The major elements of Stage 1 mclude idenwing and mvolvmg data users, 

evaluatmg avadable data, developmg a site conceptual model, and specifymg objectwes and 

decision types that will be made dumg the RFWRI process Available data must be obtamed 

and evaluated dunng this stage to aid m the development of DQOs and to develop a site 

conceptual model @PA 1987) The site mnceptual model presented m S m o n  2.5 idenbfies 

the sources, release mecbsms,  transport pathways, exposure routes, and mx@ors The 

followmg w o n s  address each of the Stage 1 elements 

I 

4.1.1 Identify and Involve Data Users 

Data users are drvided mto three general groups: decxsion makers, program 

management staff, and technical personnel. The pmipal  decision makers for OU14 are 

federal officds responsible for RFP operabons and the federal and state regulatory officds 

responsible for envmnmental p romon  These include the DOE Wice of Environmental 

Restorabon and Waste Management, DOE Rocky Flats office, EPA Regon W, and CDH. 
The pmgram management staff art! the pnme EG&G contractor personnel responsible for ER 
Program actwibes, whlch includes the EG&G RFP EMD Techcal personnel include 

EG&G techcal specmhsts and subcontractors responsible for supemsing, coordmatmg, and 

performmg ER Program activibes. The pnmary tecbcal personnel data users WIU be nsk 

assessment scienbts, statxsticiaus, and feasibility stuhes engmeers. 
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The data users are brought mto the RFI/RI process dumg planmug stages to help 

define data quahty requvements The work plan IS reviewed by the data users and then 

comments are mcorporated 111 the work plan structure 

4.1.2 Evaluate Available Data 

The hstoncal con&taons of OU14 are descnbed 111 Section 2.2, and previous 

mvestagauons am descnbed in Sectton 2.3. Busting soil bomg, groundwater, and surface 

water dybcal data from locat~ons m or adjacent to OU14, available from previous 

characterizataon and routme environmental momtomg actmtaes, are presented m Volume If 
of &IS work plan These data are &scussed 111 Sectton 2 3.3 Most of the quanQtatwe data 

cornphi to date have been validated m accordance with the guidelines specdied 111 the 

QAPjP @G&G 1991e) All data used m the development of this work plan are considered 

adequate for this end Personnel mterviews may provide add~t~onal -on while 

mplementmg the Stage 1 mveshgmon 

4.1.3 Develop Site Conceptual Model 

An mtegral part of the DQO process is the development of a site conceptual model to 
ident@ con taminant pathways to support data coUex%ion needs. A site conceptual model for 

OU14 has been developed based on the site physical characterit~cs and avadable data 

(Figure 2-30). The model includes descnptions of historical and current sources, release 

mechamsms, contamiDant rmgration pathways, exposure routes, and receptors This 

prelmmary model wdl be refined as IKSS-specific contaminant and physical data IS 

collected 
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The hstond release mechaxusms of confarmnatlts h m  surface spills, ponds, and 

process hues are wmd erosiodvolatde emmions, storm water runoff, and Urfitrabod 

percolabon of water through the vadose zone to groundwater Current release mechaxusms 

mclude deposibon and seepage Exposure (human and biota) to contamrnants can occur 

through mulbple pathways mcludmg mgmon, mhalabon, and dermal contact, however, the 

actual pathways of sigtllficance and potentd receptor populabons for each exposure pathway 

wlll be determmed dumg the nsk assessment 

4.1.4 Specify RFYRI Objectives and Decisions 

As stated m the IAG, the pnmary objectrves of the RFI/RI are to charactem the 

nature and extent of contamination for each OU14 MSS, to provide mformation necessary to 

d e t e m e  the nsk asmuted with the source of contammabon at each OU14 MSS, and to 
provide mformabon to evaluate potentd rem& action altemabves From the mformabon 

generated by the RFI/RI, decisions can be made as to whether remedabon is necessary and 

whch remedal altermhves would be appmpnate A summary of the specxfic DQOs and 

supportmg data needs IS presented in Table 4-1 In accordance with the IAG, the specfic 

objecbves of the WRI field mvesQgabon for OU14 are described below 

1 E x n f  n n. The mtent of the RFIVRI FSP is to 

determme the physical charactenstics of all media and determme the nature and the 

horrzontal and verhcal extent of exlstmg contammabon at OU14 IHSSs Achevmg these 

objectrves will q u i r e  the followmg 
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Further debeabon of the afeal extent and locabon of the MSSs 

Defmbon of the homntal nature and extent of suffcml sod contammabon 

Defhbon of the vefical nature and extent of contammbon m the sod column 
beneath each IHSS 

Assessment of the potentd for contammation from each MSS to mpact surface 
water and sedments 

Assessment of the potential for contammated sod to mpact the groundwater 

Determine if groundwater beneath IHSSs has been affected by contamination in the 
overlymg soils 

Detemme the nature and extent of groundwater contammabon 

Assessment of the groundwater mgmtxon potentmi beyond the IHSS and OU14 
boundaries 

The specCic data needs whch support the charactembon of the nature and extent of 

contamnubon are provided m Table 4-1. An analytical level for all of the objezt.ms 1s 

required that yields data of sufficient q d t y  for the BRA subsequent analysis, and 

determ-on of remedml alternatives Objectives will be met by adhemce to the General 

Radmchemstry and Routme Analpeal Services Protocol (GRRASP) @G&G 1991d) for 

sample analysis and RFP EMD Operating Procedures (OP) @G&G 1991f) for sample 

collmon 

Other data needs requved to cMcte- OU14 mclude the followmg. 

Determjnabon of the locabon of subsurface utilibes and structures 

Characterization of hydmgeologc cond&ons 
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Assessment of the potend for preferentul contammant mgmbon pathways at each 
MSS 

The data needs, type of data q u d ,  samphg/adysls arnvihes, analpcal levels, 

and data uses are presented m Table 4-1 

h h n  n To meet the objectives of the BRA, 
p f i c  data need to be obtamed to accomplish the five tasks of the nsk assessment 

(contammant idenMiaition, exposure assessment, toxicity assessment, nsk characterizahon, 

and uncemty  analysis) 

These tasks wdl rely on data collected under a sampling plan that is sufficient to 

detexmme the contammants present and the concentrabons at whch they occur Analpcal 

data for Merent envmnmental medn must be sufficient to charactenze the lateral and 

vertxal extent of contammabon and be representatwe of sampled areas. Background or 
control data must also be collected at uncontaminated areas to estabhsh baseline conditions to 

deterrmne the degree to whch contammhon may affect receptors. 

Reachmg the objectives q u b s  an inventory of contaminants detected, assocmted 

concentrabons, and the lateral and verhcal dutribubon of contaminants. In addition, data 
pertammg to physical charactenst~cs of topography, soil, aquifers, and weather patterns need 

to be collected both to detemme potential mgrabon pathways and to conduct computer 

modelmg stuhes. Charactensbcs and locabons of possible human populations and biologd 

populahons must also be determined 
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Recent tomcity dormahon on all identified contammants must also be collected to 
evaluate and deterrmne potentd risks to the idenMied receptors 

rt Selecbo n of Rem& Acbon Al-0 v es Data requrrements for the evaluahon of 

rem& acbon alternahves mclude an identdicatron of the nature and extent of contammhon 

at sites of concern In addition, the volumes and areas of contammated medm must be 
dete-ed Tbu work plan addresses the sampling required to chamctem contaminated 
medm at OU14 and to support the selmon of remedral alternatives These femedliil 
altemahves may mclude removal and treatment, m situ treatment, contamment, and no 
actron 

4.2 $3 tage 2 - Identifv Data Uses. TvDes. an d Needs 

Stage 2 has the followmg SIX major steps. 

Identify data uses 

Identify data types 

Identify data q d t y  needs 

Idenbfy data quan0ty needs 

Evaluate samplmg and analysis options and 

Renew pxmion,  accuracy, repmentativeness, compambfity, and completeness 
(PARCC) parameters 

4-7 
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Stage 2 also mcludes the selmon of the samphg approach and the analytacal opbons 

for the task mcludmg the economic and techmd feasibility of the chosen techmque The 

followmg w o n s  &scuss each of the sm elements 

4.2.1 Identw Data Uses 

In order to ensure that the samphng effort will address the objectives outlined m 
S a o n  4 1 4, the anbcpted uses for the data must be specdically stated Data collected 

dumg the RFI/RI will be used to charactem the physical features, the nature and extent of 
contammabon, support the BRA and envmnmental evalwon (EE), and evaluate r e m d  
alternabves Charactenzabon of each MSS mcludes the surface of the site, soils, 

groundwater, and potentdly surface water Samples will be collected to determine the 

extent and type of contamnabon present at each MSS. Data will also be collected to 
de te rne  the physical characteristxs of the medm for use m contammnt transport and 

pathways analyses. 

Data collected for the OU14 RFI/RI will be incoporated into the contarmnant 

transport models for the nsk assessment Representative data will be utilized m the OU14 

MSSs envmnmental transport models 

4.2.2 Identify Data Types 

Followmg identdkabon of the intended users and use of the data, the specfic data 

types must be identified Data types wdl cons& of data genemted from field survey and 

laboratory analytacal results of samples for each RFI/RI objective (Table 4-1). For the most 

part physical medm wdl be sampled dumg the WRI The physical medm include sods, 
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sod gas, groundwater, and potentially surface water Add~Ixodly, -on surveys wdl be 
performed at a l l  IHSSs The analpcal requments are drctated by the mtended use of the 
data (EPA 1987) 

A hst of spec& analytes and analybcal methods for OU14 has been developed and is 

presented 111 Smon 6 5 The cnteria used to develop the list mclude documentabon from 
the HRR, IAG requmments, and e-g analytical data for samphng locaIxons m or 

adjacent to OU14 As &scussed m SWon 6 3, the= are several potential site COIltarmnants 

assocnted with the IHSSs m OU14 The available hstoncal mformabon and evaluabon of 
exrstmg data suggest that, to be consewatwe, analysis should mtmlly be conducted for 

several contarmnant classes dumg the FSP 

Bsk assessment modelmg requms additional data types Data necessary for iur 
hspersion modehg generally mcludes E k v e  wmd drrection and Erequency, atmosphenc 

stabihty and wind speeds, ambient Concentratons of avborne part~culates, soil admpbon 

cuefficients, solubihty, paxtxle sue, and pmcipmon Most of these parameters will be 
detemmed from RFP-wide atmospheric studies (i e., Plan for Prevention of Contaminant 

Dispersion, RFP Environmental Momtoring Report and others) or from hteratme values. 

4.2.3 Identify Data Quality Needs 

Adybcal methods and support levels must be evaluated dumg the DQO process. 
The parameters for whch an analytical methd is vahd, its limrtations, and any speed 

considerations which will affect data quality must be understood 111 order to select appropriate 

methods Table 4-1 hts the analpcal levels appropriate for the mtended data uses The 
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five levels of data qual@ as presented m EPA’s Dau Qwrlrty ObjeChVeS for Remedial 

Response Achwnes Development Process @PA 1987) are as follows 

Level I - Screxmng Provides the lowest data q d t y  but the most rapid results, and 

is used for purposes of site health and safety monitomg, p r e m  comparison to 

ARAF&, and rnittal site chaxactemQon to define areas for fwther study The data 

generated provides pmencdabsence of certaur constituents and an? generally 

quahtaave rather than quantitabve 

kve l  II - Field Analvs is. h v i & s  less rapid results but better data quahty. Analysis 
mclu&s some mobile laboratory-generated data and data generated by use of field 

analyt~cal mstrumemts The data may be quahtatwe or quant&itive 

. Provides an mtermediate level of data quality and may be 
used for site charactenzatron or nsk assessment Engmeering analysis includes 

mobile laboratory-generated data and standard commercml laboratory analyses without 

full Contract Laboratory Program (CLP) documentaQon These data are both 

quahtabve and quant&&ve. If analyses are conducted in support of tnatabhty 

models, it will be performed to Level IlI 

Level IV - Confirmatlonal Provides the highest level of data q d t y  and is used for 
purposes of risk assessment, engineemg design, and cost recovery documentabon 

Confirmaton analyses reqm full CLP analytical and data validation procedures 

Level V - Nonstandard Refers to analysrs by nonstandard procedures; for example, 

exactmg detectron hu t s  or analyses of an unusual chermcal compound These 

P uIU14\WO-ON 4\10/16/92) 4-10 



Eo&o ROCKY PLATS PLANT 
RFI/RIWOrkPlUl 
Opernble Umt No 14 

M d  21100-W-OU14 1 
S d o n  No 4 0, Rd 
Pnge 11 of 19 
Effectme Dnte 
Ch'gnfuznbOn Romedutm prosrUn 

analyses often q u m  method development or adoption The data vahdafion 

procedures of Level N can be apphed to Level V, If required 

Analfical data derrved from the proposed samphg and analysis program at OU14 
wdl be used, 111 part, to evaluate human health and eco10gxa.l risks posed by contammation, 

rf any To~ucolog~cal inteqretation x q u m  vabbon  of analfical data, themfore, select 
sod and groundwater samples will be subjected to Level N analytical procedures and 

reportmg requmments based on the results of Level III analytmd procedures The samplmg 

plan for OU14 has been designed to allow for a t i ed  approach be-g with soil and sod 

gas screening usrng Level III, with vabdabon of these screemg results for randomly selected 

spht samples subjected to Level N analyses, rf x q u d  Subsequent sample c o b o n  and 

analysis efforts wdl be dmcted by the results of the screening actmties 

4.2.4 Identify Data Quantity Needs 

Data quantity needs are based on an evaluatm of available data for chacacteriwng the 

source/sob of OU14 and for pmvi&g mput to the risk assessment and assessment of 
r e m d  dternatwes m s  is consistent with EPA guidance @PA 1987, 1990). Data 

presently available are rnsufficient to meet the objectives defined by the LAG; therefore, the 

mllmon of adbbonal data is warranted 

To ensure that a sufficient amount of acceptable data are generated, the FSP was 
designed to include a rabonale for all acfmbes and a staged appmch usmg scmg-level  

techques to iden* mfical samplmg sites. The program described m Section 6.3 and 

apphed to each IHSS in 6.4 provides Stage 1 samphg to be htially completed on a gnd 

pattern, with adbfional sample pomts added to further define areas of contamination 
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4.2.5 Evaluate Sampling/AnalysiS Options 

The RpI/RI for OU14 wdl use field screemg and surfcd soil samphg techmques 

to dvect subsurface data colle&on actrvibes "Ius approach maxLmizeS collecbon of useful 

data because suficd soil samplmg and field screemng techniques are used to properly locate 

and rmnirmZe borehole drillmg. AdhQonally, this approach mlnlmlze~ the volume of 

generated hazardous waste m a t e d  that re~uves specd management, the p0tentm.l exposure 

of field personnel to hazardous waste mated, and the overall tune to perform the field 

acbvibes 

A staged, mulb-task samphg appmach has been designed for OU14 Stage 1 
actrvibes are designed to locate areas of contarmnatron and to pmwde an assessment of the 

nature of the contammation at these locabom Stage 1 consists of the followmg tasks whch 

wdl be performed at each site, as appropriate. 

Conduct geophysical surveys to locate underground utihties 

Conduct mhologcal and soil gas surveys and surface soil sampling (2-inch scrapes) 
and analysis 

Conduct additional personnel mterviews to ass* 111 locatmg areas of probable 
con *on 

Conduct radlologrcal surveys and soil samples focused m new areas identfied m 
personnel mtemews 

Drill boreholes and sample subsurface soils in predetermrned locaQons and 
predetemed depths 
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Based on the results of Stage 1, the sampling pattern wdl be altered as necessary to 

fully deterne  the extent of contaminahon at each MSS dunng Stage 2 Stage 2 samphg 

actwihes wdl potenmy mclude drdhng add~honal boreholes and collectmg sod samples, 

samphg existing momtomg wells, and mstalhg, pump testmg, and samphg new 
momtonng wells Ad&honally, grab surface water samples wdl be collected If appropriate 

locabons and opportumhes are idenMied Section 6.0 describes the field act~vihes m 

Section 6.5 of thls work plan discusses the analytical program qumments for 

OU14 Appenh B of the QAPJP @G&G 1991e) lists the CLP analytes and 

d-odquanMication hu t s  for Target Compound List (TCL) volatile and semvolatde 

orgamcs, TAL metals, mdxonuchdes, and other surficd soil samphg parameters These 

analytml methods are appmpmte for meetmg the data q d t y  qumments for analybcal 

Levels I -ugh V dunng the RFURI 

4.2.6 Review of PARCC Parameter Information 

The PARCC parameters (precision, accuracy, qresentatweness, comparability, and 

completeness) are m&cators of data quality. The end use of the measument data should 

define the necessary objectives for the PARCC parame$ers The PARCC goals rn specified 
m the QAA ( S a o n  10 0) of this work plan The PARCC parameters are discussed below. 

Analyte-spec& precmon and accuracy objectives are also ltsted in the QAPjP, Appendix B 

Precision measures the reproducibility or degree of agreement among reqhcate 

measurements under a gwen set of condltlons. The closer the numend  values of the 

measurements are to each other, the more precise the measurements. Dumg the OU14 

RFI/RI, data collected usmg field msttumentahon such as water level m e n ,  pH meters, and 
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conduchvity meters wdl be checked by xeportmg at least three measurements taken at one 
locaoon and comparmg the results Field analysls mstruments such as a field gas 
chromatograph (GC) will be checked by analyzmg qd~cate samples. Samphg pmuion 

wdl be evaluated by the analysis of field rephcates Analyhcal precision w d  be detemed 

by rephcate analysls of smgle samples The DQO for pmision will be to acheve the 

precision cnteria associated with each published analyt~cal method used m the analysis of 

OU14 samples 

Accuracy measures the b m  m a measurement system Sources of error include the 

samplmg pmcess, field contammatron, pmerv&on, handhg, sample matnx, sample 

prepamboon, and sample analysis techmques. Samphg con taminatron of the OU14 RIWRI 

will be assessed by evaluating the results of feld mse and tnp blanks. The accuracy of the 

laboratory analysis wdl be determined from the results of matrix spike recovery The DQO 

for accuracy wdl be to obtam Tecovenes withm the range of acceptabihty assocmted with 

each pubhshed analytical method used rn the analysls of OU14 samples 

Representativeness expresses the degree to whch sample data accurately and 

pmcisely represent a charactenstrc of a population, parameter vanations at a samphg point, 

or an envmnmental con&hon. Representativeness is a quahtative parameter that IS most 

concerned with the praper design of the samphg program Given the lack of previous 

usable data from OU14 IHSSs, desigmg a representative samphg program is a c u l t ;  

however, representativeness can be enhanced for the OU14 RFI/RI by use of praper 

sampling techniques Smon 6.3 descnbes the m p h g  m o d e  and techmques 

Representatweness wdl also be assessed by the collection and analysu of field duphcate 

samples 
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Completeness is defmed as the percentage of measurements made that am judged to 

be acceptable. The target completeness objectrve for the OU14 field and analytrcal data IS 

100 percent, 90 percent will be the rrrmrmurn acceptable level The analyt~cal set is 

considered acceptable if a repmentatwe subset of the data are vahdated (1.e , 2 0  to 30 
percent) and inhcate the analyses were acceptable. To ensure that a sufficient amount of 
acceptable data are generated, the FSP is designed to mclude a rabonale for all field 

acbvibes and a staged approach usmg screemg level techmques to identify and locate cntical 

samphg sites Section 6.0 further dmusses these components of the FSP. 

Comparability is a quahtabve measure defmed by the confidence with whch one data 

set can be compared to another Merences m field and laboratory procedures greatly affect 

compaxabhty To op- comparabhty, al l  OU14 RFURI samphg techniques and 

analyt~cal methods will be approved EMD standard operatmg procedwe (SOP) methods 

4.3 3 - Desian Data CoUect ion 

The intent of Stage 3 is to compile mformabon and DQOs developed for specific tasks 
m Stage 2 mto a comprehensive data colle&on program. The data collmon program has 
been prepared for the OU14 WRI and is presented m the FSP (Sectron 6 0) The FSP also 

mcludes a detailed hst of a l l  samples to be collected mcluding media and sample type, and 

sample locatton maps for each IHSS A hstmg of the type and frequency of quahty control 

(QC) samples to be collected is provided 

The QAA (Smon 10.0) and the QAPJP descnbe the pohcy, organizaton, fimmonal 

actmbes, and q d t y  assumce (QA) and QC protocols necessary to achieve the DQOs 

d~ctated by the mtended use of the data 
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5.0 RCRA FACILITY INVES"IGA"ION/REMEDIAL 3NVES"IGA"ION TASKS 

Project plannmg for the implementabon of the REYRI for OU14 mcludes numerous 
actmbes in addibon to tasks completed as part of thls work plan Rewew of prevlous ate 

mvesbgabons, rewew of the HRR, prehmary ate characternabon data, prehrmnary 
idenbficahon of potenbal ARARs, and the development of DQos and a FSP have all been 
completed as part of th~s work plan and are contamed m Secbons 2.0, 3.0, 4.0, and 6.0, 
respecbvely These key steps and others m the mpmg process are dustrated m Figure 5-1. 

After approval of thls work plan and pnor to RFI/RI field actnnbes, hlstoncal data 

and newly generated data that have become avadable since preparabon of th~s work plan wdl 

be compiled and evaluated There are ongomg ste mvestigabons at other OUs and plant- 

wide studies that may promde data relevant to the OU14 invesbgabon These new data may 
assist m plannmg and coordmabon of preparatory actxwbes for OU14. Such actxmbes 

mclude coordmatmg wth other field mvesbgabon programs occumg m the same mmty of 

OU14, accommodatmg the specral security reQwrements w i h  hgh securrty areas, and 

addressmg health and safety concerns for field opembons. Addibonally, OU14 wdl reqm 
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dew& and accurate dehneatxon of underground uthbes and other related physlcal features 
for each IHSS 

Internews wth plant personnel wdl be conducted to augment past release mformatxon 
and to idenbfy areas where constructxon act~wbes may have bturbed and/or removed 
porhons of OU14. Personnel m hdty operabons will be contacted about any adchtxonal 

mformabon that may be avadable on OU14 structures and site conditrons. Although OU14 
MSSs have been wsually mspected dunng preparatxon of tius work plan, each ~ t e  wdl be 

closely scrutinized prior to mobilizing field equpment to prowde additional locatxon and 
accessibhty informabon. 

Field actxmbes proposed for OU14 will be mtejpted wth ongomg or proposed field 
rnvities at nearby sites to mim redundancy and m a x i m  effiaency. The possible 
mvesbgatxon sites near OU14 are Qscussed m further detal m Sectxon 2.2. 

It is important to emphasize that plamng and coordmabon Vvlll be reqwed 

throughout the project durabon to accommodate any unforeseen developments. Two project 
planrung documents have been prepared for the OU14 RFI/RI as requmd by the IAG: the 

FSP, whch presents the locabons, medla, and frequency of samphg efforts; and the 

Samphg and Analysis Plan (SAP) whch includes a QAPJP and SOPs for all field actxv~txes. 
A sitewde SAP has been prepared for RFP, and is currently bemg revrsed m accordance 

with the IAG. QA procedures and SOPs that are used specifically for OU14 are referenced 
m this work plan. Any devmtxons from the QAPJP or SOPs are documented as QAA III 

Secbon 10.0 of tius work plan, or appended to the work plan m the form of SOP Addenda. 
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5.2 

In accordance wth the IAG, RFP has developed a Commumty Relabons Plan (CRP) 

to mfonn and actwely involve the pubhc m decislon makvlg as it relates to enwonmental 
restorabon actwbes. This CRP meets the requmments for all OUs. The v&cle for pubhc 

mvolvement m the RFI/RI process is the Technical Renew Group. The CRP addresses the 

needs and concerns of the surroundmg commumbes as idenbfied through mterviews wth 

busmesses, medical professionals, educahonal repremtabves, lnteresc groups, the m a ,  
residents adjacent to the RFP, and federal, state, and local elected offids. 

Current community xelabons actiwties concerning environmental restorabon include 
parhapahon by RFP repmentatwes m mfombonal workshops, presentabons at meetmgs of 
the Rocky Flats Enwronmental Momtomg Councd, pubhc comment opportumhes on vanous 

EM Program plans and acbons, and bnefings for citrzens, busmesses, and surroundmg 
communibes on enwonmental restorabon and momtomg actiwbes. RFP personnel mvolve 
several special mterest groups in decislons that pertain to enmnmental restoration activities, 
mcludmg the Rocky Rats Cleanup Commssion, a recipient of a EPA Technical Assistant 
Grant. 

In addibon, the RFP Speakers Bureau prowdes lecturers to CIVIC groups and 

educahonal organmhons, and operates a tour program allowng the pubhc to wslt RFP. 

RFP also produces fact sheets and penodic updates on enwronmental restorabon achwties for 
pubhc information and responds to numerous pubhc mqumes Rgardmg RFP. 
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The OU14 RFVRI field invesbgabon is deslgned to meet the ObjeCbVeS outhned in 
Secbon 4.0. The data wdl also be used to support the 5 and the HHRA as defined by the 

IAG. The followmg acbwbes wdl be performed as part of the field investigabon, as 

descllbed m detail m Secbon 6 0. 

The RFI/RI field mvesbgabon for OU14 has the followmg speafic objecbves: 

e 

e 

e 

Charactem the nature and extent of contarrunabon at each IHSS 

Support HHRA requmments and EE 
Support combve measures studes (CMS), feasibrlity studm (FS), and 
treatablllty studies 

e Support exposure assessment. 

The field mvesbgabon is designed to characterize current sources and potentally 

affected medla at each IHSS Many of these sttes are still acbve and may r e m  active after 

the FSP is concluded. 

A two-stage field mvesbgabon has been developed for each IHSS. Stage 1 acbwbes 

are designed to detect pomts of contanunabon and to p w d e  an assessment of the nature of 
the contamnabon at these pomts; Stage 2 act~vibes are dmgned to prowde an assessment of 
the extent of contarmnabon present, as idenbfied by Stage 1 results. 
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The FSP developed for th~s field mvesbgabon emphasizes the Stage 1 activibes, 

whch are diwded mto three tasks to be performed at each IHSS, where appropriate, and a 

fourth task specific to selected IHSSs. Task 1 mvolves a m e w  of exlstmg data, mcludmg 
aerd photographs and ate records. Task 2 mvolves screenmg act~wbes at each IHSS, whxh 

mclude radnbon surveys and sod gas surveys. Task 3 mvolves hmted samplmg acbwties 
for sod and groundwater, and the complebon of sod bonngs at appmpnate IHSSs. Task 4, 

whch is specific only to selected MSSs, mvolves the installabon of groundwater momtonng 
wells. 

A thorough discussion of the field samphng plan in contarned m Section 6.0. 

5.4 T r t i o Q  4 -  

Analpal procedures wdl be completed m accordance with the ER Program QAPJP 

(EG&G 1991e) Analytical detecbon hmts, sample contruner and volume requuements, 
preservabon requirements, and sample holding bmes are drscussed m Secbon 6.5. 

Results of data rewew and vahdabon acbwbes wdl be documented ~IL  data vahdabon 

reports. EPA data vahdahon funcbonal gudelmes Hrlll be used for vahdating organic and 
morganic (metals) data (EPA 1988~). Vahdation methods for radiochemistry and major ions 
data have not been published by EPA, but data and documentabon requmments have been 

developed by EM Program QA staff; data validabon methods for these data wdl be dmved 
from these requuements. Detads of the data vahdabon process are described III the QAQP. 

a 
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5.5 5 - Data E v m  

Data collected dunng the RFURI wdl be mmrporated into the exlstmg WEDS 
database and wdl be used to better c h a r a c m  contarmnant sources and soil. RFEDS 
personnel assist m the early stages of sample collectton and analysis m order to bhtate the 

entry of data wllected d m g  the RFYRI to the exlstmg RFEDS database. Screened data 

urlll be stored m independent computed  databases and wdl be incOrpOtated mto RFEDS 
when appropnate These results also wdl be used to detemune the impact of OU14 on 
surface water, groundwater, ar ,  the enwronment, and biota, as well as the p0tentn.I 
contarmnant mgrabon pathways at OU14. Addttonally, data wtll be used to support the 

evaluatton of proposed remedial altemattves and the BRA. 

5.5.1 Site Characterization 

The addittonal physlcat data collected dunng the RFI/RI wdl be incorporated mto the 
exlstmg ate charactemahon. A survey of impemom ateas wthm OU14 wdl be conducted 

to assist m surface water runoff charactematton. Water level data wdl be used to 
charactenze the alluwal groundwater flow =erne. 
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5.5.2 Source, Soils, and Groundwater Characterization 

Analflcal data from OU14 IHSSs wdl be used to charactenze the followmg: 

a Nature of source contaxnumb 

0 

0 

Lateral and vemcal extent of contarmnant sources m sods 

Nature and extent of contamrnants m groundwater 

In addibon, the analybcal data wdl be used to evaluate on-ate contaminant 

concentrabons 

Analybcal data obtamed from OU14 samples will be summanzed graphcally andor 

m table form to assist mterpretabon. Contarmnant isopleth maps wdl be prepared to 

summatlze the spatd distnbutron of source, sod, and groundwater contarmnants 

The cntena for the idenbficabon of contanunabon wdl be analyte-speafic for each 

geologic umt (e g., Rocky Flats Alluwum or a r h f i d  fill) For all analytes (mcluding 

radionuchdes), only those concentrabons exceeding the site-speafic background 
concentrabons vvlll be considered likely ewdence of contaminabon. These data wdl be 

compared to sltewde background values prvwded m the Ral Background Gemhemeal 
chaructenzatron Report (EG&G 1991d) and studies performed by the Colorado Department 

of Health: Enmnmental Survedhce Report on the USDOE Rocky Flats Plant Apnl, 1992 

(CDH 1991) and the paper prepared by Robert Terry ent~tled "Contanunatron of Surface Sod 
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m Colorado by Plutomum, 1970-1989: Summary and Compatrson of Plutonium 
Concentrabons m Soil m the Rocky Flats Plant V i w t y  and Eastern Colorado" (Terry 1991). 

5.6 

As required by the IAG, a BRA that addresses the nsks associated wth OU14 sources 

and affected medm wdl be performed as part of the OU14 RFVRI report. This mcludes an 

HHRA and EE for OU14. The purpose of the BRA is to characterize the tomcity and levels 
of hazardous substances present, to characterize c o n t a m m t  fate and transport, and to assess 

the potenbal for human health and enwonmental impact or nsks associated wth the ate. 

The BRA provldes a basis for d e t e m g  whether remedial acbons are necessary and to 

JUS~I@ p e d o m g  remedml acbons. The HHRA will address potentd pubhc health nsks, 

and the EEi wdl address environmental impacts 

h s t m g  data and data collected dumg the WRI wll be used to the extent possible 
to support the quanbtabve HHRA and EE. Data collected dunng the RFI/RI Unll support 
quanbfative evaluation of nsk due to soil ingesbon, &dabon, and dermal contact. Exposure 
pathways mvolwng surface water, groundwater, and/or biota as transport medm wrll also be 
quanbtatmly evaluated, if necessary. The RFI/RI samplmg program wdl be designed to 
generate data that meet the requirements set forth in Gwdance For Data UseubzZity In Rzsk 

Assessment (EPA 1990). 
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These assessments wxll md 111 the prehminary screesllng of site remedm based on the 
COCs and the mmnmental medm assoclsIted wth potentml nsks to publlc health and the 

enwonment The nsk assessment process unll be accomplished in four general steps. 

0 

0 Exposure assessment 
0 Tomcity assessment 
0 msk charactenzabon 

Data mllecbon/evaluabon (idenbficabon of COCs) 

As stated 111 the IAG and the NCP, a nsk characternabon of current, future, or 

potenbal site condibons scenanos wdl be developed 

c 

The ob~ecbves and the desmpbon of work for the HHRA are desmbed m dew in 
Secbon 8.0 The Enwonmental Evaluabon Work Plan is presented m Secbon 9.0. 

7 - P r e m r v  R-tion Go& P R a  . .  5.7 

Prellrmnary remednbon goals (PRGs) mast of mtlal cleanup goals that are 

protectwe of human health and the enwronment. PRGs are described m the recently released 
EPA guidance document, Risk Assessment Gurdance for Supe@md* Volume I - Hwnan 

Health Evalmon Manual, Part B (EPA 1991b). They are developed early m the RFYRI 
process and are later modified to reflect the pathway analysls in the BRA. They are also 

used during analysis of remedad altemabves in the RFVRI and CMS/FS stages. PRGs are 

P \ O U 1 4 \ W O R K P ~ S ~ O N  5 October 18, 1992 5-9 



EG&G ROCKY FLATS PLANT 
RPURI Work Plan Seotton No 
Operable Uxut 14 Page 

B f f ~ ~ t t v ~  Date 
o r g a ~ t l o n  

21100-wP-Ou12 1 
5 0, Fuul 

10 of 12 

Redtatton Program 

calculated for those contammints not hamg spec~fic hmts idenbfied 111 ARARs. The PRGs 
for these contammants WIII result 111 madual nsks that fully sabsfy the NCP. 

Chemcal-specific PRGs are deterrmned by concentratmns based on nsk assessment, 
whch sets wnmtrabon hmts umg toxmty values under specific exposure conQbons 
Development of PRGs requires the followng site-specific data: 

0 Medm of potent~al concern 
0 Chemcals of potentd concern 
e Probable future land use. 

PRGs wdl be calculated for those chemcals analyzed in th~s work plan that do not 
have ARARs assocmted wth them. In order to calculate the PRGs, future land use is 
assumed to be residentd. Deta~Is of the nsk assessment process are fwther drscussed in 
Secbon 8.0. 

When the BRA is completed, it vvlll prowde remedmtion goals based on the 
envmnmental pathway analysis. Levels of remedmtion wll be decided d m g  the CMSES 

process. 

EPA guidance (EPA 1991b) prowdes standardized default exposure equabons and 

parameters used to calculate PRGs for radioactwe materrals and chemcals. The gwdance 

also 111Qcates that uncertamty assessment may be applicable to PRGs and can serve as a baas 
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for recommendmg further modificaQons to the PRGs pnor to sethng final remedmbon goals. 

An uncertamty assessment for the PRGs would be slmila~ to that conducted dunng the BRA. 
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6.0 F'IELD SAMPLING PLAN 

The purpose of this -on of the work plan is to pmvide a FSP that will generate 

sufficient data to satisfy the RFWRI objectives outlined in Sectton 4.0. Section 6.1 presents 

ob javes  specfic to each MSS S a o n  6.2 summarum site background information and 

nibonale for the sampling and analysa and other data mlle&on actxwties Section 6.3 

descnbes the samphg program for each site Section 6.4 describes field sampling 
pmxdums and equipment S-on 6.5 descxibes the analybcal program mcluding sample 

designation, analytical requuements, sample contamers and preservation, and sample 

handhg and documentation Section 6 6 desclnbes data management procedwes, and 

S-on 6 7 describes QA and QC pmeduxes. Appendm F contarns the BG&G Site-Specrfic 

Health and Safety Plan Template. An OUlCspecfic Health and Safety Plan will be 
developed m a separate document 

, 

6.1 OU14RFURIOb iediva 

Characterize the natum and extent of contaminaton at each MSS 
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Deterrmne nsks to human health and environment associated with the 
eontaminabon 

Support the selection and eval-on of rem& altemabves 

The specific data needs to achieve these objectives are delimated m Table 4-1 

Charactetrwng the nature and extent of con tamination at each IHSS quires characterizing 

the type of eontammant and its dlstribution m soil and determining the extent of migration (if 

any) to other medm Results obtamed from field sampling will be used to refine pertinent 

pathways and potentml receptofs identified in the site conceptual model (Section 2.5), 
eonduct the risk assessment and environmental evaluation, and support the evaluation of 

altematives and any necessary txeatabihty stuhes 

The objectwes will be achieved by mplementhg a two-stage field program. The 
staged approach (Figure 6-1) employs a mulb-tasked sampling approach. Stage 1 sampling 
mvibes are designed to locate areas of contamioatiOn and to assess the nature of the 
contarmnaton at these locabons Stage 2 samphg dwt i e s  are desgned to assess the 

extent, both vertical and homntal, of the ContarmOBton present on a statistically developed 

sampling grid The number of samplmg and locations will be developed umg the amlpcal 
results from Stage 1 Stage 1 actwibes will be described in the following section 

6.2 J5ackeround and FSP Rati- 

Smon 2.2 provided the iustorical release infornabon for each of the OU14 IHHSs. 

Secbon 2.3 descnbed the previous invesbgations, and the nature of COIltarrrmatf 'on was 
descnbed m Secbon 2 4 A synopsis of the mfommon extracted from both the iustoncal 
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descnptions and previous mvestigations was developed and was supplemented by describmg 

the potential mpacts from other OUs OU14 consists of eight separate MSSs that can be 
i d e n ~ e d  by type and s n .  IHSS 131, MSS 156 1, MSS 160, MSS 161, IHSS 162, IHSS 
164.1, IHSS 164 2, and MSS 164.3 Of these eight sites, two are parking lots 

appmxmately 313,000 sq- feet m area, four are paved areas near buildings approximately 

83,000 square feet in area, one is a storage pad approximately 25,000 square feet m area; 

and the last IS a paved road withm the plant with an appmxmate area of 161,000 square 
feet All areas described above are located lmmedrately adjacent to buildmgs and  ax^ 

p d y  or completely covered with concrete or asphalt 

The design of the program presented m thls FSP was based on the following' 

Achevmg the samplmg requirements oubed m the IAG Table 5 (DOE 1991a) 

Usmg the existing mfonnmon and data to dtrect more concentrated samphg 
efforts 

Recogmzmg the technologcal Imitations posed by the field instruments given the 
physical charactemcs of the MSSs (i.e , extensive a r t i f i d  groundcover) 

The IAG Table 5 requrrements @OE 1991a) whch are planned for implementahon 

during Stage 1 along with a cornpanson to the Stage 1 FSP actmties are presented m Table 

6-1 The requhements 

excephon of MSSs 160/161 The IAG specifies drillrng and sampling boreholes, based on 
sod gas results, to transect the volatile orgmc plume presumed to be present at these IHSSs. 

Addhody,  the IAG requires these transecbng boreholes to be completed as monitoring 

wells Both of these actzvities will be reserved for Stage 2 of the field program, if deemed 

in the IAG will be met or exceeded dunng Stage 1 with the 
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appropmte based on the Stage 1 results Identifymg tentatwe locabons for placement of 
these boreholes and momtomg wells can not j~~tified at this bme 

As deheated on Table 6-1 and illustrated on the MSS-specific samphg gnds 

presented throughout Secbon 6.3, Stage 1 actwiQes are 111 some cases more sample rntenslve 

than that requued by the IAG These concentrated samphg and analysis locations have been 
identrfied because of citabons m the hlstoncal release summanes or from the evaluaQon of 

extstmg monitoring data. In summary, MSS 160,162, and 164.2, have focused areas of 
samplmg based on the existing mformatxon Requmments for sampling of IHSSs 131 and 

156.1 cover both the LAG MSS locations and the HRR MSS locmons The hstorical 

dorm&on assocmted with these MsSs &d not provide sufficient data to rule out the 

potential for contansnation m both the IAG and the HRR 1ocaQons. 

Technolog~cal Wtahons of the ~ o l o g k a l  survey equqment also affect the coverage 

of the IHSS The hdamental pmblem associated with applymg standard sample design 

selection cntem IS the dxffkulty assocnted with working through paved and concrete 

surfaces. This has a 

other field survey qumments @e., soil gas surveys). At asphalt- or concrete-oovereed 
sites, vehlcle- or tripod-mounted High-Punty Gemamum -on (HPGe) system 

measurements wlll provide only b t e d  dormation on radtonuchdes potenmy present m 
soils beneath the pavement As a result, more extensive programs of &cd soil samphg 

for radionuchdes are necessary m paved m. 

duence on the radiological survey field of view, and may affect 

The radlolog~cal detectors have btabons m regard to the ma or "field of wew" 

The FIDLER probe IS lunited to the area m y  beneath the detector's face The HPGe 

detectors have a much greater field of view but work from gamma emssions "he FIDLER 
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probe is b t e d  to alpha mhtion surveys m a very b t e d  area (approxima,te1y IO0 cm2) 
The HPGe -on system cannot detect low energy gamma emusions @e. americium-241, 

plutomum-239) through a layer of asphalt or concrete The effectwe -on area of a 

HPGe detector submerged w i b  a borehole, extends to approxunately 3 inches from the 

submerged probe surface The three inch distance takes mto accoullt the mass attenWon 
coefficient for sod, the energy of the alpha particle and the detector efficiency. 

Technologmil b m o n s  have si@cant impacts m stalut~cally ju-mg a survey gnd 

considemg the field of mew coverage This hutation bmgs mto considerahon the use of 

professional field judgement on a mtme bass The samphg plan has been designed in a 

phased approach whch will allow the mvestqgator to evaluate the stage 1 results with the 

stat~shcal methods provided m Appenb IV of the EPA Guidance (EPA 1990) 

'onale 6.3 Stage 1 Achvltres and S@ge 2  rat^ . .. 

Stage 1 consists of several tasks whch will be performed at each site, as appmpriate 

Task 1 mvolves field scmnmg and samplmg actiwties at each MSS based on the IAG Table 

5 requmments mcludmg geophysical surveys, radmhon surveys, soil gas surveys, and 

samplmg of surface soils and brings. These act~vities are designed to provide screening- 

level and confirmatory-level data concerning the presence or absence of contaminants at the 

sites. Task 1 also mcludes contmued mvestqgbon for mformation that wdl aid in a more 
concentrated, or tightened, samplmg effort m areas of probable c o n e o n  When there 
is sufficient background information, add~honal borehole locations may be proposed m 
specific known areas of con tamhation. A review of areal photographs in conjunction with 

conducbng internews with co-t personnel may pmide the mfomon necessary to 

focus samphg efforts Appendix E includes a chronological luting of the Roc@ Flats 
photogmphc history I 
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Task 2 mvolves the refinement or t@temug of the initial grid based on the field 

results and field judgement. For example, rf a "hot spot" IS located usmg the lllltial gnd 

pattern, samples wdl be collected concentndy around the hot spot to deheate the extent of 
elevated concentrabons Another type of refinement occurs if elevated concentmuons are not 

observed usmg the mtul samphg gnd In tius case, the gnd will be refined systematmlly 

(e g decreasing gnd spacmgs by one-half) and a second mund of measuements will be 
collected. The samplmg gnds presented h g h t  Section 6.3 serve as the Task 1 
samplmg scheme. The samphg p m c e d u ~ ~  prescribed m S a o n  6.3 will not be modlfed 

without agency approval @PAIDOEICDH) Refinement to the gnds dumg Task 2 will be 
documented m the field. Thls procedure 1s detailed below 

e 1. Task 2 Gn 'd Modificatl 'on procesS 

1 Contmue the mvestqpbon of all potentul informmon sources that will assst m 
focusmg a mofe intense intrusive study area. 

2. Venfy If contammuon IS present or not in the area of concern using field 
mstrumentabon and lab analysis 

3 Based upon results, reestablish the proposed sampling gnd. 

If the results mdicate background levels then a smaller gnd pattern will be 
developed if add~uonal dormahon suggests tbat a "hot spot" may emt 
elsewhere 

If the results md~cate the presence of a contaminant then a specified 
@MD OP PO. 16) triangular or similar tightened grid pattern will be developed 
and mplemented 

4 If the field mstrumentation registers positwe readings above backgmund at a 
specrfied depth, the bomg depth should be mcreased until background is agarn 
achieved Adduonal samples would also be taken at specific depths 
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5 Refine the FSP based upon the results obtained from the steps identified above for 
Stage 2 a-vibes. 

6 Select a focused loahon withm the IHSS to perform rntrusive inveshgahons (].e , 
awtional boreholes or penetrabons thtough the concrete or pavement, as 
apprapllate). 

At present, backgmund at RFP is defined m the &zckground Geockmcal Data 
charactenzuzzon Report @G&G 199Oa) Other reports, as they become available and are 

approved by DOWEPNCDH, may be u t h d  for thls evaluaOon 

An add~bonal Task 2 acbvity includes the assessment of the potentd for preferentd 

contammant rmgraQon pathways Because OU14 IS located in the industmhzed artxi of RFP 
where underground utdibes and trenches are favly widespread, these features may act as 

transport pathways for IHSS contarmnants Utilibes such as mtaq sewer pipes, process 

waste lines, and electrical lines may be surrounded by pemeable fill matefial through which 

contarmnated hquid may travel. The util~ties which are most common in OU14 MSSs are 

the followrng with the associated depths pmwded in -theses. alarm systems (2.5 to 3’), 

domestic cold water/fm (5 to 8’), electrical h e  (0.5 to 3’), natural gas lines (4’), process 

waste lmes (4 to 87, storm driuns (4 to 8’), sanitary sewers (4 to 8’), steam h e s  (4 to 8’), 

telephone line (1 to 8’), and underground cables (2.5 to 3’). The types of utility prpes or 
conduit materials used withtn the OU14 MSSs are cast Iron, corrugated metal, capper, and 

ductile won, fiberglass, polyethylene, polyvinyl chloride, rigid kflon, steel, stamless steel, 
and v~tnfied clay. Site Utility Plans which rllustrate the location of these buried utihties are 

contamed 111 an attachment to thls sectsoll 
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At the completion of Stage 1, the field suwey results will be reviewed and compiled 

m mnjunmon with the confirmatory samphg results. The Stage 2 samphg program design 

wdl be developed usmg appropmte stamcal methods to evaluate the Stage 1 results and 

determne the extent of contamination at each IHSS A summary of the Stage 1 field 

activities, the planned Stage 2 &vibes, and supportmg rabonale will be documented in a 

techcal memorandum and approved by DOE/EPA/CDH prior to implemenmon The 

tecbcal memoranda planned for submittal during mplementation of the OU14 work plan 

are summarrzed m Table 6-lA Stage 2 field actawQes will potmtdly mclude mllectmg 

&bod sod samples, drilhg a b o n a l  boreholes, and installing momtomg wells 

Exlstmg momtomg wells m the vicmity of OU14 wdl be sampled as will appropmte surface 

water locabons, rf identdkd 

The Stage 1 soil laboratory results will tngger the followmg Stage 2 mvestqgabons. 

Wonuchdes - exceedance of background levels usmg statuQcal analysu (i.e., 
students T Test, or ANOVA, or n o m e t r i c  techniques as appropriate) 

Orgamcs - values greater than the pramcal quanbtaQon b t s  

Inorgamcs - exceedance of background levels using statistical analysis (Le., 
students T Test, or ANOVA, as appropriate) 

63.1 Stage 1 and Stage 2 field Surveys 

The following field scmmng techtllques will be used extensively thtoughout 

mplementation of Stage 1 of the FSP and potentdly m Stage 2. A brief description of the 

methodologres is provided below to support the Qscussions m the IHSS-specific FSP section, 
S m o n  6 4 
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As m&cated on Table 6-1, the IAG Table 5 specifies that the FIDLFB &bon 
d m o n  system be used for surface scrape sod measurements. The FIDLER 
detectxon system has been used extensively at RFP as specfied m the EMJ.) OP 
F0.16 The followmg paragraphs will introduce another system which has been 
proven to be more appropriate for these types of field surveys This system has been 
tentatwely Tecommended for use m the Stage 1 field program, however, the 
mplementation procedures are cumtly under development and not avadable. 

mDLER instruments provide relatwe comparisons of radioacbvity at dzscrete survey 
pomts whereas the HPGe system provides mhonuchde concentrations over the en- 
area surveyed. The dologrcal surveys conducted at OU14 MSSs are set up on a 
gnd that wdl provide total surface area coverage 

A detector is mounted either on a tripod or vehlcle and placed at a set &stance above 
the ground surface to measure gamma rays ongmatmg from surface medn The 
High-Punty Germamurn -on (HPGe) system mtegrates gamma act~vity over the 
detector’s field of view, a defined volume by whch 90 percent of those gammas 
ongmtmg m surface medm are measured. It IS assumed that radionuchde 
&stnbubon IS relatwely homogeneous over the field of view, and that the distribution 
varies only with depth. HPGe system results are typically reported as concentration 
per umt mass, pCdg 

Gamma rays origmtmg m the soil or surface media are attenuated in such a manner 
that the number Teaching the detector decreases exponentdly with depth. The 
elemental composition of the sod or medium measuml changes the attenuation of the 
gamma mys; the more dense the soils or surface m h ,  the more gamma attenuation 
wdl occur Where sods are covered by asphalt or concrete, HPGe system 
measurements will reflect the actmity of the pavement rather than the underlymg sod 

EG&G currently has m-house capabhty to conduct HPGe system field surveys using 
a tripod-mounted detector. The tsrpod-mounted detector has an approximate field of 
view of 14 m&rs, or approximately 45 feet Vehxle-mounted HPGe system 
mstmmentation with a 60-meter (approxmately 195-foot) field of view IS anticipated 
to be available for field use m fall of 1992 The large gnd spacmg praposed for 
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some OU14 MSSs wdl be replaced with a smaller gnd spacing m the event that the 
vehcle-mounted HPGe system is not available dunng the field mvestqption 

Laboratory results from the suficuil sod samples and depth pmfde (borehole) samples 
collected for charactemon pwposes wdl also be used for the development of the 
appropmte converslon factors for the HPGe system swey readmgs Compamon of 
these system survey readings with surficial sod and borehole samples will allow 
cornlation of these remote and direct measurements Depth profile samples, used to 
correlate the HPGe system survey with dhxt  radionuclide activibes in exposed sods, 
will be collected in the paved areas on a h t e d  bask. A concmte or asphalt sample 
will also be collected at survey pornts with anomalous surface activity Areas 
identdid as havmg mhonuchde mntammabon wdl be targeted for surface scrape and 
borehole samphg The EMD OP F0.16 wdl be referred to extensively until 
adcbonal pmceduxes have been approved for use by CDH and EPA 

Soil Gas Surveys 

Soil gas surveys will be used to detect the general location of lvstollcal spjlls or 
releases at MSSs 160 and 161. As with the radiological survey, 
method (EMD OP GT 19) provides d - t m e  results fnnn which a focused and 
efficient field samphg program can be conducted. The equqment selected to 
conduct field screentng 1s portable, efficient, and provides qdty  results on whch to 
base further mvestimons Field scnxmng will emphasize the use of soil gas sample 
colle&on and aaalysu (Table 6-4), with the ability to collect and analyze sod and 
groundwater sampla, If necessary, to identQ extent of con tamhation migration. 

field screening 

Sod gas samplmg pomts have been estabhshed on a standard gnd at IHSSs 160 and 
161. A ng will be set up on each pint, and will cut b u g h  overlying concrete or 
pavement If present To collect a soil gas sample, the samplmg probe wdl be dmen 
to a depth of five feet, the retmctmg tip will then be pulled back, and a vacuum 
applied to obtain the sod gas sample. The sample will be analyzed using a portable 
gas chromatograph in accordance with WllD OP GT 19 for VOCs listed in Table 6-4. 
A borehole will be completed for 1 out of every 25 soil gas sampling pomts. The 
locations will be selected at random 
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@-phvsical Survevs 

Geophysical surveys will be routinely mplemented prior to the mplementabon of any 
mtrusive field actwibes Generally, the purpose of these surveys are to aid m 
locatmg underground utd~bes, thus preventmg damage to the utihties or ~ J U I - Y  to 
samplmg personnel The Site Utihty Plans applicable to each mSS have been 
mcluded as an Attachment to this section of the work plan to he4 dim% the 
geophysical survey activities 

6.4 1 IHSS- n 

6.4.1 Radioactive Site - 700 Area Site No. 1 (IHSS 131) 

The Stage 1, Task 1 mvestgation mcludes both surface and subsurface sod sampling 

The IHSS-specific program has been designed usrng a 25-foot survey, surface soil scrape, 

and subsurface soil samphg gnd as illustrated on Figure 6-2 A hollow-stem auger wdl be 

advanced through the pavement and all debris will be cleared away so that the top 2 mches 

of soil can be scrape sampled (EMD OP GT 08) A split spoon sampler will be advanced to 
a depth of 2 feet through a hollow-stem auger and the soil will be cornposited (EMD OP 
GT 02) Pnor to compositmg, the borehole sample will be logged from surface to total 

depth (EMD OP GT 01) 

The 0- to 2-mch scrape sample and 2-foot composite wdl be analyzed for total 
plutomum, total amencium, uranrum-238, uranium-235, udum-233/234, gross alpha, and 

gross beta The Task 2 grid modificaton process as outlined in Section 6 3 will be 

employed, as necessary, to complete the Stage 1 actmbes All boreholes wdl be grouted 
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after samphg per EMD OP GT 05, and field equqment will be decontaminated between 
samphg locations m iLccordance with the RFP EMD OP FO 03. 

6.4.2 Radioactive Site - Building 334 Parking Lot (IHSS 156.1) 

The Stage 1 investigation mcludes a radiation survey using the HPGe and/or FJDLER 

system as descnbed in Sectron 6.3 on all unpaved areas. The -on survey will be 
performed on a 25-foot gnd (Figure 6-3); however, if elevated areas are detected, the slze of 
the gnd wiU be reducsd m that ami to locate the nubation sou= AU positive (I e , above 

background) results wdl be plotted, and a follow-up samphg plan wdl be developed as 

described in the gnd modificabon process e 
Surface soil scmpings will imtially be collected durrng the Stage 1 mvestgabon to a 

depth of 2 mches usmg 50 foot gnds. The surface soil scrapmgs will be collected m 
accordance with OP GT 08 In paved areas, a hollow stem auger wdl be advanced through 

the pavement and all &m will be cleared away so that the top 2 inches of soil can be 
scrape sampld. AU samples wdl be analyzed for total plutonium, total americium, uranium 
233/234 , u m u m  235, uranium 238, gross alpha, and gross beta. Radiabon surveys will 

wntmue dunng the surface sod samphg activities Radntion surveys will be conducted m 
accordance with OP PO 16 

6.4.3 Radioactive Site - Building 444 Parking Lot (EXSS 160) 

A soil gas survey (Figure 6-4) as mtmduced in Sectron 6.3, will be conducted dunng 

Stage 1 over the Burlding 444 parking lot and m the area immediately east of Seventh Street 

The sod gas samples will be taken on a 50-foot gnd, and wdl be analyzed for VOCs l , l , l-  
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tnchloroethane, tetrachloroethylene, carbon tetrachloride, acetone, toluene, and benzene If 
target compounds are detected, the size of the gnd will be reduced 111 that area to deheate 
the plume Analyt~cal peaks of compounds for whch the GC IS not calibrated will be noted 
The sod gas survey will be conducted usmg a portable GC as descnbed m EMD OP GT 19, 
Field Gas Chromatographs 

Boreholes locations specd5ed on Figure 6-4 were randomly selected and represent 

appmxirnately 1 in 25 of the sod gas survey locations. The boreholes selected mdomly will 

be drilled 3 feet into weathered bedrock usmg EMD OP GT.02 Samples collected from 

each borehole mclude a 0- to 2-mch surface scrape, a composite of each 2-foot mterval, and 

a 6-foot composite h m  the uppermost interval of sod usmg a spht spoon sampler. The 

surface scrape and the &foot composite wlll be analyzed for total umum, total plutomum, 

gross alpha, and gross beta The 2-foot composites will be analyzed for TCL volatdes and 

TCL sermvolatiles 

A whological survey will also be performed at IHSS 160 dumg Stage 1 Readmgs 
wlll be taken pnor to any lntrusrve actwbes using the mDLBR Survey system to check for 

surkicml racholog~eal contaminahon, If elevated &gs are found, the grid will be modified 

as descnbed in Section 6 3 to M e r  deheate the extent of contammation. 

Potential Stage 2 amvities mclude the completion of select boreholes as alluvml 

groundwater wells acconlmg to EMD OP GT.06. The selected locations would transect the 

presumed volatrle organic plume 111 the area of this MSS After development, groundwater 

samples will be collected and analyzed for TCL volatiles, TCL sermvolatrles, TAL metals, 

total plutomum, total u m u m ,  gross alpha, and gross beta Bustmg groundwater wells 
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~ ~~~~~~~~~~~~~~~ ~~- 

P419689, P313489, P418289, and P417889 (see Figure 2-27) will be developed and sampled 

for momtomg purposes during Stage 2 

6.4.4 Radioactive Site - Building 664 (IIBS 161) 

The JAG Table 5 requmments group h s  IHSS with IHSS 160, theEfoE, the field 

samphg pmgram has a srmilar basis. Soil gas surveys will be performed on a 50-foot gnd 

(See Figure 6-5) Boreholes wdl be completed 3 feet mto weathered bedrock m 1 out of 

every 25 sod gas survey samphg locattons. Samples will be colkcted at the mtervals as 

previously described for IHSS 160 The sod sample analysls will include total u m u m ,  total 
plutomum, gross alpha and gross beta. 

Agam, Stage 2 actiaties potentdy include placmg boreholes m locahons wiuch 
transect the presumed volatile orgamc plume and completurg these boreholes as al luvd 

monitomg wells The analyte group for these wells is described for IHSS 160. Existing 

groundwater momtomg wells P416789 and P416889 (See Figure 6-5) will also be sampled 

as part of the Stage 2 process. 

6.4.5 Radioactive Site - 700 Area Site No. 2 (IHSS 162) 

A rad~ological survey as described m Section 6.3, will be performed dunng Stage 1 
along Bighth Street from Buildmg 881 to Building 776. Radmbon readings will be taken on 
the unpaved areas mmediately adjacent to the road at 25-foot intervals (See Figure 6-6); 
however, If elevated areas are detec@d, the grid wdl be reduced in that area to locate the 

SOUrCe 
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The top 0- to 2-mch surface s c q e  wrll be taken from the sod xmmedtately under the 

paved area at 100-foot intervals The pavement wdl be removed to allow access for the 

rad1010gm.l -on system A p r e w  borehole samplmg patkm wdl be mplemented 

at 100-foot mtervals as a startmg pomtmg because specific grudance was not provided m the 
IAG for thls IHSS The boreholes wdl be composited over the top 2-foot intervals after 

collection of 2-mch surface scrapes Gnd mMcabon as described in Section 6.3 will be 
mplemented m the event elevated readings are observed. The rnsets shown on Figure 6-6 

are based on the PCB/Radiolog~d Survey Study findmgs conducted m 1991 (EGBcG 1991h) 

and mformation m the HRR @c&G 1992g) 

Stage 2 samplmg mwbes wdl rnclude samplmg ensting momtomg wells and further 

evaluauon of mfonnatton from the overlapping IHSSs. The monitoring wells in the vicinity 

of IHSS 162 are already mcluded m other IHSS Stage 2 actiwhes. Wells P313589 (to be 

sampled during MSS 164.1 investi@on), 6186 (to be sampled d m g  MSS 164.3 

mvesbgahon), P214089, and P213689 wdl be sampled during Stage 2 AU groundwater 

samples will be analyzed for total plutomum, total americium, umum-238, uratllum-235, 

ura~um-233-234, gross alpha, and gross beta 

l 

6.4.6 Radioactive Site - 800 Area Site No. 2, Concrete Slab (IHSS 164.1) 

The Stage 1 inveshgation mcludes a mhabon survey using the €?IDLER and/or the 

HPGe system as described m Smon 6.3 This survey will be conducted using a 25-foot 

gnd; however, If elevated areas are detected, the size of the gnd will be m&ed accordtng 

to the mdmhon source 
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Surface sod samples wdl be collected at a depth of 2 mches at 25-foot centers (usmg 

EMD OP GT.08) In ad&uon, sod bonngs wdl be collected usrng a hollow stem auger 

advanced through the pavmg m a t e d  untd natwe soils are encounted (using EMD OP 

GT 02) The soil bonngs wdl be ddled to a &foot depth and composited at 2-foot mtervals 

rf ra&oa&ve contanunants are found m the surface scrapes The 2-foot mterval composites 

wdl be analyzed for TCL volatiles and TCL semivolatdes Ad&bonally, a &foot composite 

wdl be collected and analyzed for total plutomum, total amencium, uralllum-233/234, 

ura~um-235, uramum-238, gross alpha, and gross beta Boreholes will be grouted to 
surface accordmg to OP GT 05, and all field equipment will be demntammated acmrdmg to 

EMD OP F0.03. 

Exlstmg groundwater well P31589 wdl be sampled and analyzed for the anal+ 

menboned previously as part of Stage 2 Thrs well is located m the MSS downwen t  to 

MSS 164.1 

6.4.7 Radioactive Sites - 800 Area Site No. 2, Building 886 Spills (IHSS 164.2) 

The FSP as specified by the IAG Table 5, Requred Actsons are sirmlar to the 

MSS 164 1 ) Rad~ologml surveys wdl be conducted at 25-foot centers. The survey will 
include surface sod scrapes at 2 mches followed by 6-foot boreholes at locatsons minted as 

radmactwe after conducting the rad~ological survey The samples will be analyzed for total 
plutomum, total amencium, urantun-233/234, uatllum-235, uramum-238, gross alpha, and 

gross beta. The 2-foot interval composites will be analyzed for TCL volatiles and TCL 
semlvolatlles 

P WU14\WOR18LN\SBC110N 6\1WlW2 6-16 



EG&G ROCKY FLATS PLANT 
m work Plan 
Operable Umt 14 

M d  21100-WP-OU14 1 
scctron No 6 0, F d  
p.gc 17 of 70 
Effecttve Date 
Ospuzauon Remeduuon Program 

In W Q o n  to the IAG proposed survey and samplmg, an add~tIonal concentrated 
survey area has been recommended Upon further mvestqpuon and infomatlon obtamed 
from employee mterviews, the area surrounding the waste holdmg tank (See Figure 6-8) has 

an mcnxsed likehhood of havmg confarmtlsulfs present based on past events Boreholes 
ddled to bedrock at 5-foot centers with representative samplmg at 2-foot intervals will be 

conducted (EMD OP GT 02) The sample analysls wdl mclude the analytes specd5ed above 

AU bomgs will be grouted to the surface according to EMD OP GT.05, and all equipment 
wdl be decontarmnated in accordazce with EMD PO 04 

6.4.8 Radioactive Sites - Building 880 Storage Pad (IHSS 164.3) 

The Stage 1 mvestqpbon will be slmjlar to that performed in IHSS 164.1 and 

MSS 164.2 as requved by the IAG Radlologml surveys will be conducted usmg the 

FIDLER andor HPGe detectron system at 25-foot mtervals Surface soil scrapes will be 
taken to a 2-mch depth accordmg to EMD OP GT.08. The gnd will be modified awrdmg 
to the process described m Sect1011 6.3. Boreholes will also be completed at 25-foot centers 
to a depth of 6 feet at locabons in&cated as dioachve from the 2-mch scrapes Composites 

will be collected at a 2-foot mtervd and then one 6-foot mterval composite sample. 

(Figure 6-9 shows the grid the predetennued spacmg ) As pxeviously mdtccated, the 2-foot 
mtervals will be analyzed for TCL volatdes and TCL semivolatdes The &foot composites 
will be analyzed for total plutonium, total americium, m u m -  2331234, uranium-235, 
uranium-238, gross alpha, and gross beta 
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6.5 m u  imnent and Procedures 

Appmpriate field samphg and decontammabon procedures for the OU14 RFURI 

field investgabon will be conducted m accordance with the most recent version of RFP 
EMD OPs @G&G 19910 first r e l d  ~IL September 1991. Appropmte EMD OPs are 

referenced m the followmg mons .  The EMD OPs are supplememted by the EPA 

procedures (EPA 1989c) and American Society of Testmg Mate& (ASTM) standards 

(ASTM 1991) EMD OPs am currently rn development for most of the procedures withm 

thrs plan, the HPGe Raduition Survey procedure is cumntly under development 

6.5.1 Geophysical Survey Procedures 

Geophysical surveys will be conducted for borehole cleatrng in accordance with ZMD 

OP GT.18 to dmlose any buried p p h e s  or equqment. A digtally equipped ground- 
penetrating radar (GPR) system or magnetometers (as specified m WID OP GT.18) will be 
used at each MSS, dependmg on site-specific con&tions such as the presence or absence of 
concrete or metalhc objects 

6.5.2 Radiological Survey Procedure 

Samplmg locabons are MSS-specdic and are dwxssed m Section 6 3 Radiolog~cal 
surveys wdl be conducted at all OU14 IHSSs The estabhshed grids will pmmde total 

coverage of all IHSSs usmg a FIDLER or HPGe systems. The HPGe system was developed 

for hgh resolution spectroscopy allowing for radioisotope identification. The HPGe system 

has a broad energy range, it exhibits iugh resolution, excellent gain stabfity, and moderate 
area averagmg, and has the abfity to idenm and quanbfy a l l  gamma ermtting radionuchdes 
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The HPGe system can be tripod-mounted or vehcle-mounted to ob- average mhonuchde 

concentmhons withm the detector's field of view The field of mew for a tripod-mounted 

detector is a cmle approxmately 45 feet m b e t e r  The field of view for a detector 

mounted on a vehcle and towed 25 feet above the ground is a cmle approxmately 195 feet 

111 h e t e r .  The HPGe system detects ra&onuclide concmtrahons (if unshelded) m soil 111 

pCdg of gamma emitting raclllonuchdes including, but not h t e d  to, pOtassium-40, rahum- 

226, thonum-232, cesium-137, mericim-241 , plutonium-239, plutomum-240, and uratllum- 

233,-234,-235,-238 The EMD OP for the HPGe system is presently under development and 

should be avadable pnor to any OU14 field work. Other eqtupment qumments are listed 
rn S m o n  5 2 of WID OP €70.16. It should also be noted that the racbolog~cal 

mstrumentabon manufacturers are making signtficant progress m developmg state-of-the-art 

equipment capable of seemg the RFP rahonuclide mixtures in soil. 

The mLER surveys are recommended rn the IAG Task 5 "requued amons " 
mDLER detection systems are based on sodium iodide detector capabilities. "hu type of 

detector assembly was developed many years ago and used extensively at RFP and the 

Johnston Islands Throughout the PSP (Sectton 6 0) references are made to use the FIDLER 
and HPGe d-on systems. For the purposes of screening alpha particles the mLER 

system can be used however, any sotopic identification wdl q u i r e  the use of the HPGe 
exclusively References to the mhological surveys will be stated as "andor" when refemg 

to the FIDLER and HpGe survey methods 

The specific procedures for implementing the radiological survey are provided in 

EMD OP FO 16, Field Radiologcal Measurements. AcWtional relevant procedum are 

provided m the Envmnmental Management Radiologcal Guidehes The procedures include 
the followmg 
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EMRG 1 0 Orgamzabon and Responsibilities 
EMRG 1 1 Gamma -on Surveys 
EMRG 1 2 Beta Radiabon Surveys 
EMRG 1 3 Postmg of Racktoon Promon Requmments 
EMRG 2.1 Personnel Contamnabon Momtormg 
EMRG 2 2 Possible Inhalabon Exposure 
EMRG 2 3 Wounds and Skin Contammation 
EMRG 3.1 Pedormance of Surface Contammation Surveys 
EMRG 6 6 Use of the Bicon FXDLER 
EMRG 9 1 Respmtory M m o n  Reqmments and Posting 

Add~tiod procedures may be r e q u d  m developing the Health & Safety Plan 

(HASP) for implementmg the RFWRI work plan at OU14 Appendix F contarns the EG&G 

site-specfic HASP Guidance for a subcontractor to develop a HASP for OU14 a ImplementaQon 

As discussed m Sectlon 6 3, the HPGe Field Implementation procedure will be 

utdized as it becomes available after the required procedu~ approval process with 

CDWEPA 

6.5.3 Surficial Soil Sampling Procedure 

Sufiicml soil samplmg for mhonuchde, orgamc, and meal analyses will be ConductA 

m accordance with EMD OP GT.2, EMD OP GT.8 and F0.16 These p m e d u ~ ~ s  will not 

be m M e d  unless approved by DOWRPNCDH Two-inch surface scrapes will be collected 
with a W e s s  steel SCOOP. 

6-20 



Eogro ROCKY FLATS PLANT 
RFI/RI work Plan 
Operable Umt 14 

M d  21100-WP-OU14 1 
section No 6 0, F i i  
p.ge 21 of 70 
ERectwe Date 
~ U l l W l O l l  R d u t t o n  Program 

6.5.4 Soil Gas Survey 

Real-tune sod gas samphng will be conducted at specfic OU14 IHSSs presented m 
Secbon 6 3 according to procedures m EMD OP GT.9. Soil gas samples will be collected 

through a 1-mch-diameter stamless-steel pmbe rod dnven by a hydraulic ng mounted on a 

vehcle Dependmg on subsurface mndbons, the ng will hammer through overlymg 

concrete or asphalt where possible, and drive the pmbe rod through subsurface mateds. 

Sod gas samples will be collected at an appmximate depth of 5 feet through tubrng mserted 
through the center of the rod Samples thus collected will be medmte ly  mjmted mto the 

mobile laboratory for VOC analysis. Altemabve sod gas kchmques, such as passive 

collaon methods, may be utiJ.1~4 rf site condtions warrant 

Soil samples may also be collected usmg the hydrauhc pmbmg rig. A Kansas Sod 

Sampler is attached to the end of the rod, and an extension rod inserted to release a p-n 
w i h  the sampler The sampler IS dnven one foot into the soil and a soil c o ~  removed 

The sod sampler wrll be used to mllect &rete ScreeILtng samples for VOC analys~~ m the 

mobde laboratory. An OP will be developed to support collmon of sod scmmng samples 

usmg the hydrauhc pmbmg ng 

6.5.5 Borehole Drilling and Soil Sampling Procedures 

Bonngs wdl be ddled to detemme the geotechmcal characteristics of the soil, to 

further investgate trends identified m screening tasks, to collect samples for physical and 

chemcal analys~~, and to mstall momtomg wells. Befom any boreholes are drilled, utihties 

wrll be located and the drill site will be cleared in accordance with EMD OP GT.10 
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Borings dnlled for the purpose of documentmg sod conhumnabon will be drilled to 

the water table or 3 feet into weathered bedrock, whchever is encounted first In 
moxutormg well bormgs, sods collected from beneath the water table wlll not be submitted 

for chemcal analysis, and bormgs will be advanced only 3 feet below the bedrock contact. 

Hollow-stem auger d d h g  wlll be conducted m accordance with EMD OP GT.2, 

except where material is mpenetrable with this method. If auguring is meeffective, rotary 

drrlltng wdl be used m accordance with EMD OP GT 4. Rotary drilltng wlll only be used m 
situaUons where m a t e d  is Impenetrable, with hollow-stem augurmg the method of choice. 
At locabons with shallow bormgs where the drill ng cannot enter, hand augers wdl be used 

m accotdance with guidelmes in EMD OP GT 2 and GT.8 

All drill cuttmgs and soil samples will be sumeyed for radtonuclides and organtc 

vapors m accordance with EMD OP F0.15, Use of Photoiohg and Flame Ionizlng 

Detectors, and WID OP F0.6, Field Rad~ological Measurements. Invemmon-derived 

wastes, such as dnll cuttmgs and residual samples, wlll be handled accordmg to guide- m 
EMD OP FO 23 (not yet approved but under development) and FO 9 

All equipment must be demntanmated before and after d d h g  and sampling takes 

place m accordance with the procedures outhed in the EMD OP F0.3 and FO 4 

Demntammabon water wdl be handled according to guidehes in EMD OP F0.7 

All of the bomgs not completed as monitomg wells WI.U be grouted and abandoned 

m m e t e l y  after d n h g  m accordance with procedures outlined m l3MD OP GT.5. 
Procedures specdied m th~s EMD OP are designed to prevent vertical migration of 
Contarmnants after abandonment 
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Equpment requmments are listed m EMD OP GT.2, Secbon 5 1, other apphcable 

EMD OP are hsted m Sechon 4.2 of thrs work plan 

Sod samples will be collected during d d m g  for visual logging in accordance with 

EMD OP GT 1 and for chermcal and physical analysls in accordance with EMD OPs GT 2 
and FO 13 The soil samples will be collected usmg a hollow-stem auger with a contmuous- 

core sampler Contmuous core will be collected for geologc descripbons for the entire 

borehole depth From th~s core, &e, 2-foot samples will be submtted for laboratory 

analyses In addibon, a discxete sample may be submitted to the laboratory if stamng, 

drscolo~on, odor or other anomaly is observed dumg drilling Sod samples should be 
collected m core hers that are capped and d e d  upon recovery 

6.5.6 Installing and Sampling of Groundwater Monitoring Wells 

All momtoring wells will be constructed with matenah specfied m EMD OP GW.6. 

A hollow-stem auger with an m e r  h e t e r  a m u m  of 4 inches larger than the outer 

h e t e r  of the well casmg wdl be used to drill the monitoring wells, thus producrng a 
m u m  annular space of 2 mches Well construction techniques will follow procedum 

ouhed m EMD OP GT 6 Investigationderived wastes such as cuttings and residual 

samples, wdl be handled M accordance with guidelmes ouhes  m EMD OP FO 8. 

Well construc%on techniques for all morutomg wells will follow pmcedms contamed 

in EMD OP GT.6 Monitoring wells M high-traffic paved areas w f l  be completed flush with 
the pavement Wells in areas not exposed to vehicular traffic will be protected by the 

placement of steel posts around the momtonng wells, as described in EMD OP GT 6 
Pressure grouting procedures WIU follow guidelmes ouhed  in EMD OP GT.3 Adclibord 
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equipment and materials that may be needed for momtonng well mstallation are listed m 
EMD OP GT.6, Secbon 5 1, other related EMD OPs are cmss-referenced m Sectron 4 2 of 

EMD OP GT 6 

The wells will be developed no sooner than 48 hours and no longer than 2 weeks after 

compl&on and will not be sampled until at least 2 weeks after development. Water levels 

wdl be measured m all wells and recorded as outbed m EMD OP GW.l and the 

appropriately cross-referenced EMD OP Wed m Smon 4.2 of the EMD OP GW 1. After 

the water levels reach stabc con&bons, the wells will be developed u-g low-energy 

methods, such as an inerhal pump or bottom duchargmg bailer Well development will 

follow procedures outbed m EMD OP GW.2 

Pnor to groundwater sampling, three to five casmg volumes of water wdl be purged 

from the well by either b a b g  or pumpmg. Purging procedures will follow those contamed 

m EMD OP GW 6 Field parameters @H, specfic conductance, tempemtu~) will be 
measured after every half casmg volume is removed as described m EMD OP GW.6. 

Groundwater samples wdl be collected m a manner that wdl minrmtze the amount of 

agtabon or limit the exposure of the sample to the atmosphere Groundwater samplmg will 

be conducted by b a h g  or the use of a bladder or penstdtc pump Samples will be 
collected, handled, and screened in accordance with EMD OP GW.6 and all related EMD 
OP. 

All development and purge water will be handled in accordance with guidelmes 

ouhed  m EMD OP F0.8 Equipment needed for groundwater samplmg is hsted 111 EMD 

OP GW 6 
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Field parameters wdl be measured when each groundwater sample is collected 
Specfic conductance, pH, temperature, dissolved oxygen, redox potentd, total suraliruty, 

and turbid~ty will be measured when groundwater samples are collected m accordance with 

EMD OP GW.6 

6.5.7 Surveying of Sample Locations 

The locabons of all dometnc  survey pomts, sod gas survey pomts bomgs, and 

surface samplmg pomts will be measured with a steel tape pnor to samphng or drdlmg 

After sampling, m g ,  or well mtalhtion, locabons will be surveyed using standard land 

surveymg techmques descnbed m the EMD OP GT 17 Homntal accumcy will be f0.5 
foot for surficd soil samples, sod gas suwey pomts, and bomgs and f0.1 foot for 

temporary well point locations and wells Vertical accuracy will be f O . l  foot for bomgs 

and well pomt locabons, and fO 01 foot for wells. Three elevmons will be determined for 

each well ground surface, top of well casmg, and top of surface casing 

This W o n  describes the sample handhug procedures and analytical program for 
samples collected during the RPYRI mvesbgabon It mcludes dwussions of sample 

designations, analflcal requments, sample contamers and preservatton, and sample 

handhg and documentabon 

6.5.8 Sample W i t i o n  

All sample designabons generated for the RFI/RI wdl confotm to the mput 

requirements of the RFEDS Each sample designabon will contam a me-character sample 

number conslstmg of a two-letter prefix idenemg the medm sample (e.g., "SB" for sod 
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bonngs, "SS" for surface soils), a umque five+$ number, and a two-letter suffix 

idenwmg the contractor One sample number wdl be requvsd for each sample generated, 

includmg QC samples A similar sample designation system will be used for samples 

collected dunng the field screerung task mcludmg sod gas results, soil and groundwater 

screerung results, and rad~ological surveys Bomg numbers wdl be developed mdependently 
of the sample number for a gwen bonng, and wdl be assigned by EG&G with appropriate 

cross-references. These sample numbemg procedures are consistent with the RFP QAPjP. 

If mput requhments for the RFEDS system have changed from the above Wed, the most 

current system will be used. 

6.5.9 Analytical Requirements 

The analyt~cal suites for each OU14 IHSS were developed amrdmg to the type of 

waste suspected to be pment at each site Table 6-2 lists the specific analytes in the above 

groups and theu CLP m o n / q u a n W o n  h i t s .  Generally, samples from the RPURI wdl 

be analyzed for some or all of the following chemcal and ra&onuchde parameters 

Udum-233,-234, uratzlum-235, and uramum-238 

TCL semvolatdes 
T r a n s m c  elements (plutomum and amencium rad~oisotopes) 

Gross alpha and gross beta 

TCLvolatiles 

TAL metals 

Groundwater samples collected from wells mstalled in the OU14 RFW'RI will be 
analyzed for the parameters hted above as well as for major cabons, major mons, TDSs, 

P X I U M W O W N  6llW16192 6-26 



Eo&o ROCKY FLATS PLANT 
RFI/RI Work plur 
Operable Urut 14 

M d  21100-WP-OU14 1 
sechon No 6 0,  F d  
p.gs 27 ofm 
ERCC~IVC mte 
0rg.rUutlon Remedubon h p m  

and pH Other field parameters, mcludmg pH, conducbvity, temperature, dmolved oxygen, 

omdabon-reducbon potentd, sulfate, nitrate, and turbid@ wdl be measured m accordance 

with EMD OP GW 5 

The analytes and huts  detailed in Table 6-2 address the bulk of -on of potentad 
sod and groundwater conbumnabon Nitrates are included because low-level doact ive 

wastes with hgh mtrate concentrabons may be present Metals are suspected at many of the 

MSSs m OU14, therefore, all of the TAL analytes have been selected for RPURI analysis 
Both filtered and unfiltered samples of groundwater will be collected and analyzed at each 

locabon 

The followmg uranium isotopes have been selected for analysfi uranium-233,234, 

uranlum-235, uramum-236, and u ~ u m - 2 3 8 .  Plutomum IS a transuranic element that is 
used on the site, however, amencium is a daughter product of plutomum and has also been 

detected m soil at OU14 Themfore, both plutomum and amencium have been selected as 

mhonuchde parameters The gamma emissions coming from d u m ,  plutonium, and 

amencium can be detected with the HPGe system Gross alpha and gross beta am mcluded 

as general radlologxal parameters because they are useful indicators of donuchdes. Gross 

alpha and gross beta will be requested on all soil and groundwater samples sent to an off-site 

labomtory for analysis 

Volatile and semvolatde orgmcs have been hrstorrcally stored and spilled at selected 

OU14 MSSs, therefore, a l l  of the TCL volatile and semtvolatile organics will be included 
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A hst of analflcal parameters and proposed -on hu t s  for the soil gas surveys at 

OU14 are m Table 6-4 The mobde labomtory GC is capable of detectmg other volatile 

orgmcs 

6.5.10 Sample Containers and Preservation 

Sample volume requmments, preservmon techmques, holdmg tunes, and contamer 

matemil qumments are &ctatd by the media bemg sampled and the analyses to be 

performed The matrices to be analyzed mclude soils and groundwater. Table 6-3 hsts the 

analflcal parameters of mterest m OU14 for water and sod matrices, along with the 

associated contamer sue, preservatwes (chemcal and/or temperatwe), and holdmg tunes 

Additional specfic guidance on the appqmte use of contamers and preservatives is 

provided m EMD OP FO 13 (Contamenmg, Preservmg, Handhg, and Shppmg of Sod and 

Waste Samples) 

6.5.11 Sample Handling and Documentation 

Sample contml and documenmon is necessary to ensure the defensibihty of data and 

to verrfy the quahty and quanuty of work performed in the field. Accountable documents 

rnclude logbooks, data collaon forms, sample labels or tags, cham-of-custody forms, 

photographs, and analflail recolcfs and reports Specific guidance d e f h g  the necessary 
sample control, idenMicabon, and chain-of-custody documentation is &scussed in BMD 
OP F0.13. 
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6.6 DataManaeem ent and Reporting 

Field data will be mput to the RFEDS usmg a DATACAP remote data entry module 

supphed by EG&G. Data wdl be entered on a daily barn, and a 3.5-mch computer dlskette 

wdl be debvend to EG&G. A hard copy report wdl be generated from the module for 

contractor use The data wdl undergo a prescribed QC process based on EMD OP F0.14 

The contractor wdl mamtam a database for field data that is collected dumg 

screening task, and wdl provide 3 5-mch diskettes and hard copies to EG&G for theu use 

A sample trachg spmdsheet wrll be mamtamed by the contractor for use m trackmg 
sample collecbon and shpment EG&G will supply the spreadsheet format and wdl st~pulate 

tmely reportrng of infomation These data wdl also be dehvered to EGCG on 3 5-mch 

computer diskettes Computer hardware and software requirements for contractors using 

government-supphed equipment will be provided by EG&G Computer and data security 
measures will also follow acceptable procedures outlined by EG&G The RFEDS system is 

evolvmg, therefore, data management will follow the procedures m effect at the tme tlzls 
field work is unplemented 

As menboned previously, forms wdl be developed to document the msults of 

mvestigabons Forms provided in the various OP referenced in Sections 6.2,6 3, and 6 4 

will also be u t k e d  as appropmte to document and manage the data obtatned dumg the 

OU14 RFI/RI 
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Field QC procedures for medn screemg tasks, sod samphg, and groundwater 

samphg are &scussed m thls W o n .  Field procedures for soil and groundwater sampling 

are estabhshed from pmious mvemwons at RFP. QC procedures for mecfia screemng 

mcludmg equrpment calibrauon, m& sample collmon procedures and equipment, and 

decontammaOon procedures are bussed  m Smon 10 0 

Sample duphcates, field preservmon blanks, equrpment nnsate blanks and tnp blanks 

wdl be prepared, and the analccal results obtamed for these samples will be used by the 

Remednbon Program Ihvlsion (RPD) project manager to assess the q d t y  of the field 

samplmg effort The types of field QC samples to he collected and then apphaon are 
Qscussed below The frequency with wluch QC samples will be collected and analyzed is 
provided m Table 6-5 

Duplicate samples will be collected by the sampling team for use as a Elatwe 

measure of the precision of the sample collmon process. These samples will be collected at 

the same tune, usmg the same procedures and equipment, and m the same types of contamers 

as requmd for the onginal samples. They will also be preserved in the same manner and 

submitted for the same analyses as requrred for the on@ samples. 

Field blanks of analyk-free (ASTM Type II) water will be prepared by the samphg 

team and used to provide an indidon of any contammation introduced during field sample 

preparation 
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Equxpment (msate) blanks will be collected from final decontammabon msate to 

evaluate the success of the field samphg team’s decontamma~on efforts on non-dedmted 

samphg equxpment Equipment blanks are obtamed by msmg cleaned equqment with 

&sfled water pnor to sample collmon 

appropmte sample contamers Procedures for momtomg field QC are provided m the 
sitewide QApjP 

The  ate is collected and placed m the 

Tnp blanks consutmg of &stilled water wdl be prepared by the laboratory and wdl 

accompany each shpment of samples for volatde organic analysis Tnp blanks will be 
stored with the group of samples with whch they are assocmted Results of tnp blank 

analyses wdl m&cate migrabon of volatile orgamcs or any problems assocmted with sample 

shpment, h a n h g ,  or storage 

. .  6.8 Air Momtor~ng and S m ~ I h g  Procedum 

Au momtomg wdl be performed dunng field actwibes to ensure that q d t y  data are 

obtamed dunng samphg and that all samphg actwibes comply with the Plan for Prevenbon 

of Contammint Bspersion (BG&G 1991g) and in accordance with EMD OP PO 1 

Au q d t y  momtomg requmments for actmbes such as borehole drrllmg, where 

there is a signrfcant p0tent.d for producmg appnxmble quanbtux of suspended patt;lculates, 

mclude the followmg: 

Site permeter and commumty Radiological Ambient Air Monitoring Mgram 
(RAAMP) monitoring shall be conducted. 
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Local real-tme momtoring of respirable suspended particulates (RSP) at m&vidual 
amvity work sites shall be conducted usmg a TSI piezobalance Model 3500 
Respmble Aerosol Mass Momtor. Local TSP measurements will be used to guide 
the project manager’s evaluabon of the potentd hazards assocrated with act~vity- 
related ermssions. The threshold TSP conmntmhon for cu-g mtrusive 
amvibes wdl be designated m the site-specific HASP 

Add~bonal worker health and safety momtomg shall be conducted as required by 
the site-specfic HASP. 

As menhoned m Smons 6.0 and 8.0, one goal of the RWRI is to support 
quanbtahve evaluation of human h d t h  nsk due to mhalabon of con-ts denved from 

OU14 surface sods Inhalahon exposure often 1s evaluated by duect measurement of 

suspended parbculate conmtrabon, assummg a consewatwe suspended parbculate 

concentrahon m ambient a u  Any surface soil contammahon as a result of OU14 releases is 

expected to occur as m&vidual sites of lmted area scattered throughout the RFP 400, 600, 
800 Areas As a result, suspended parbculate data from air samples collected m the vicmity 

of OU14 sites probably would be representatrve of the 400,600, 800 Areas 

Total suspended parbculate and respirable particulate data am collected at a 
momtomg stabon located near the RFP east gate. suspended particulate data also have been 
collected m the vlcmty of the 903 Pad east of the 400,600, and 800 Areas, and may be 
collected for other RFP OUs pnor to or dumg the OU14 RFI/RI If ateas of surface sod 
contaminahon are identtfied at OU14 dumg field amvitm, suspended particulate data h m  

these sources will be evaluated for apphcability to OU14 inhlllation exposure evalw&on If 
appropmte, these data will be used to provide a conservative estimate of total suspended 

parhculates and respmble parbculates in the vicinity of OU14. However, rf it is deterrmned 

that these data may not be repxsentabve of OU14 conditrons, an OU14-specific au samphg 
program will be designed to provide the necessary data An evaluaixon of the Radmamve 
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Ambient h r  Momtormg Program (RAAMP) is currently under way "Ius air sampling 

program could be addressed m a te!chxucal memorandum 
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TABLE 6-1 
OU14 JAG R E Q ~ M E ~ S / P R O P O S E D  FSP COMPARISON 

Submt ARMS Survey 

G-M €'IDLER 

Surfpce 

2" surface 8crapca at 25' 
centtrs 

Radlologlcal survey of 

2' soll bomgs at 25' 
ctnters 

Submt ARMS Survey 

G-M FIDLBR 

surface 
RadlOlOglcal survey of 

2" surface scrap on 50' 
snds 

Submt ARMS Survey 

Submt Rad~omctnc 
*CY 

Report Summand IXI 
sectlon 2 2 

G-M €'IDLER M~/M 

m e  survey 

same 

same 

G-M FIDLER d o t  
HPGe survey 

Same 

Report summptrzed 111 

Sectron 2 2 

None, Appcnd~x A 
8ummBHzc8 
ladlologld survey 
data 
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h t e d  use for FSP 
developmeat 

HPGe prov1dca lmpfovcd 
coverage 

confirmatron q h g  

Depth of ccmtammahon 

Lrmtcd use for FSP 
Developmalt 

HPGe providea lmprovcd 

coverage 

~~ 

h t e d  use for FSP 
Dtvelmmalt 
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TABLE 6-1 
OU14 IAG REQUIREMENTS/PROFO!SED FSP COMPARISON 

2" surface scrapes on 50' 
offset gnd 

Soil Gas Survey on 50' 
offset gnd 

Venfy Destmataon of 
Excavated Sods 

Subnut Radiolog~cal 
Survey Data 

Conduct FIDLER 
d o l o g ~ c a l  survey on 
road 

2" surfacescrapes 
dcpndmg on survey 
ttBult 

conduct mDLER 
and/or HPGe Survey 
of 
Surface 
SUrfiClal Sod 
Depth profile 
CQndAsphalt 

same with 
COdhMt lOna l  

same 

Same 

Appendrx A contam 
the refennced mey 
data 

FIDLER and HPGe 
Survey Includes 

sutface lncludtng 
concrete and 
asphalt 
sluficlal sod 
Depthprofile 

2" surface scrape on 
loo' latcrval plus 
concentrated m areas 
of known or suspeded 
contamuIant8 

In- Areel coverage 

confirmatonal saulpllllg 

Adequate coverage 
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ims NQ1 

164 1,164 2, 
164 3 

TABLE 6-1 
OU14 IAG REQUIRJ3MENTS/PROPO!BD FSP COMPARISON 

RcpOitSummmmdm LumtedusemFSP 
sectlon 2 2 I developmcmt 

Conduct G-M FIDLBR Fidler and W e  
Radmhon Survey survey Include8 Increased Areal Coverage 

surface mcludlng 
concrete and 
asphalt 
surfklal sod 
Depthprofile 
Concrete/ Asphalt 

2" surface scrapes at 25' some confirmptfonal samplmg 

sod Bonngs at 25 ' sod Bonngs Extcnt of CQntamIMtlon 

centem 

centers 
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TABLE 6-1A 
POTENTIAL OU14 RFURI TECHNICAL MEMORANDA 

TM1' Followmg complehon of additional data 
compdahon achvihcs 

TM2 Followmg complchon of Stage 1 
llWStlgatloll8 

Followmg completron of Stage 2 
mvcstlgatlom 

TM3 

Results of & h o d  compdahon 
actlV1tlcs 
Detruled plan for surface radmhon 
-v 
R d t s  of Stage 1 mvcstlgahcms 
Stage 2 mvcstlgahon FSP" 

PSP for *hod Stage 2 
Results of stage 2 mvcstlgahom 

mvestlgatlom, If requvtd 

Agency update of any change to w o r k p h  requued by .dQbonrl data 
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I 

Munul 21100-WP-OU14 1 
Sechon No 6 0, Fml 
p.gs 38 of 70 
ERect~ve Data 
orguumhon Remdiahon h p m  

Aluminum 

-C 

Anbmony 

TABLE 6-2 

200 400 
60 12 0 
10 20 

ANALYTICAL PARAMETERS AND DETECTION/QUAN"ITATION LIMITS 
FOR STAGE 1 SAMPLING ACTIVITIES AT OU14 

h u m  
BCrYlllUm 

m 40 
5 10 

~ 

cadmum 
C a l C l u m  

5 10 
5ooo m 

CeSlUm* 
chromum 

lo00 m 
10 20 

I cobalt 

copper 
Cyamde 
Iron, Total 
Lead 
lithnlm* 
Magnesium 
Manganw, Total 
Mercury 

I 
25 50 
10 10 
100 20 
5 10 
100 20 

5ooo m 
15 3 0  
02 02 

1 
50 

Molybdenum* 
Nickel 

I 

200 40 
40 8 0  

10 

Potasslum 
selenlum 

I 

So00 UKK) 
5 10 

Strontmm* 
Thalllum 

m 40 
10 20 

Tim* I 200 I 40 
V d U m  50 10 0 
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Acetone 
Carbon Disulfide 
1, l-Dlchlomcthule 
1,l  -Dlchloroethane 
1 , 2 - D l C h l d ~  (Total) 
chloroform 
1,2-Dlchlomthane 

h4ulud 21100-WP-OU14 1 
Sact~on No 6 0, F i i  
PISe 39 of 70 
Etktwe Date 
orguuzahon R d u u o n  Rogrun 

10 10 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 

TABLE 6.2 

2-Butanone 
l,l,l-Tnchlorotthane 
Carbon Tetrachlollde 
Vmyl Acetate 
BronKulichlommethPne 
1.2-I)lChloroDioDane 

ANALYTICAL PARAMETJZRS AND DETECTION/QUANTITATION LIMITS 
FOR STAGE 1 SAMPLING ACTIVITIES AT OU14 

10 10 
5 5 
5 5 
10 10 
5 5 
5 5 

ClS- l ,3-Dlchloro~ 5 
Tnchlotoethene 5 

5 
5 

Dlbromochloromethane 
1 , 1 , 2 - T n c h I o ~ e  

5 5 
5 5 

&nzme 5 5 
T ~ s - 1  ,~-D~C~~OIQP~OPCJE 5 5 
Bromoform 5 5 
~ - M c ~ ~ Y ~ - ~ - ~ I ~ o I I c  5 10 
2-H~xan0ne 10 10 
Tetrachlloroetheme 10 5 
Toluene 5 5 
1.1.2.2.-Tett.chloroethane 5 I 5 

r 

styrene 
Total Xylenes 

6-39 

5 5 
5 



EoBtoROCKY FLATS PLANT 
RWRI Work Plan 
Operable Umt 14 

A n a l ~ f s r a m e c e c  waterwc 1 soHLw.ts 
IC 

Target Compound List (Semivolatiled) W) 0 
Phenol 10 330 
b i ~ ( 2 - C h l 0 d y l ) ~ t h ~  10 330 
2-chlOroph~1101 10 330 
1,3-I)lChbro-e 10 330 
1,4-I)lChlOtObenzene 10 330 
Benzyl alcohol 10 330 
1 , 2 - D l c h l o r o ~ e  10 330 
2-M~thylphenol 10 330 

211OO-WP-OU14 1 
6 0, F d  

40 of 70 

b l ~ ( 2 - C h l 0 ~ 1 ~ ~ p ~ l ) ~ t h ~  
4-M~thylphenol 
N-Nitrosodi-n-propylarmne 
Hexachloroethane 

TABLE 6.2 

10 330 
10 330 
10 330 
10 330 

2-Nihphen01 
2,4-Dmcthylphenol 
Benzoic acid 
~ ~ S ( ~ - C ~ ~ O I O C ~ ~ O X ~ ) I I I C ~ I E  
2,4-I)lChlorOphenol 
1,2,4-Tnchlorobenzme 
Naphthalene 
4-Chloroaarirne 
Hexachlorobutdene 
4-Chl01~-3-methyiph~d101 @ara-chloro-meta-crc) 
2-M~thyhphthal~11~ 
Hexachloracy clopcntdenc 
2,4,6-Tnchloqh~d101 
2,4,5-Tnchlorophenol 
2-Chlmnapthalcne 
2 - N l t r o a ~ h ~  
Dunethvluhthalate 

10 330 
10 330 
50 1600 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
50 1600 
10 330 
50 3 6 0 0  
10 330 

Nitrobenzene I 10 I 330 
IsoDhorone 10 330 1 

I Acenaphthylene I 10 I 330 1 
I 10 I 330 1 
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- 
3-Nl-e 50 
Acenaphthene 10 

M d  21100-WP-OU14 1 
Sochon No 6 0, F i  
p.ge 41 of 70 
Etfechve Data 
Orgmmhon Remedmhon h g m m  

1600 
330 

TABLE 6.2 

--* water W b  M r n  

~~ 

2,4-D11~~GphenOl 
4-Nitrophenol 

50 1600 
50 1600 

I ijlethvlihthalate 

I)lbcIlzofuran 
2,4-Dl11lttotoluene 

I 

10 330 
10 330 
10 

Bcnzo(b)fluorarlthene 
Bcnzo(k)flwranthgle 
-(a)Pme 
Indcno( 1,2,3ca)Pyrene 
I)lbcnz(a, h)anthraccne 
~ ( g , h , l l ~ l ~ e  

I 

10 330 
10 330 
10 330 
10 330 
10 330 
10 330 

330 I 
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Radionuclides' 

EoBro ROCKY FLATS PLANT 
RrmRI work Plan 
oporabls umt 14 

wskruldts f MLMs 
(pcm I (W)WW 

MMUd 211oo-\KpoU14 1 
Soctaon No 6 0, Fii 
Pago 42 of 70 
Effect~vo hts 
O r g ~ t I O n  R d m t ~ o n  Prognm 

i 

Gross Beta 4 10 
Umum 233+234,235, and 238 (each isotope + Total) 0 6  0 3  
AmCrlClum 2 4 1  0.01 0 02 
Plutonium 239+240 0 01 003 

TABLE 6.2 

I GrossAlpha 2 I 4 

NitrateOJitnte I 5 I TBD 
Sulfate 5 TBD 

Chlonde I 5 I TBD 
Fluonde 0 1  TBD I 

I I I I 
PH I 0 1pHmut I TBD 

Spific  Conductance I TBD I TBD 

+Lmuts refer to dctcchon b t s  

*Nan-CLP TAL Metals dctcctxon k t  
TBD - To be detemuaed 

Qmts refer to quantltatlon h t s  

Note Detactlon and quanhtatxon b t s  are h a y  matnx dependent 
achevable under ideal conditxons Actual k t s  may be hghcr 

The b t s  hstsd here are the rrrrmmum 

Detechodquanhtatlon b t s  for mdue sampla are not specified by the GRRASP "he unknown nature of this 
matnx prevents atabhshment of specific b t s  Detectxodquanhtatmn b t s  wdl be the mmmum obtrunable for 
a gven matnx 
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R d u t I o n  Program 
BmCmJe D8te 
orgunzatlon 

TABLE 6-3 
SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 

FOR SOIL AND WATER SAMPLES 
SOIL SAMPLES 
Fjarnmeter Contamer Rwervahve Holdmg Tihe - 
TAL Metals 1 x 250 mP wide-mouth glass jar Cool, 4°C 180 days' 

14 days Cyamde 1 x 250 mP wide-mouth glass jar Cool, 4°C 

TCL Volatdes 2 x 125 mP wide-mouth Teflon- Cool, 4oc 
hed Jar 

1 x 250 mP wide-mouth Teflon- Cool, 4oc TCL Semvolatdes hd Jar 

7 days 

7 days una extrachon, 40 
days after extrachon 

Rubonuchdes 1 x 1 P widbmouth glass jar None 180 days 
TOC, Amons, pH, 
and specific 
conductance 

'Holdmg hme for mercury is 28 days 
WATER SAMPLES 
paramttcr Contamer Rwervatlve Holdmg Time 

28 days 1 x 250 mP widemouth glass jar Cool, 4°C 

Nitrrc acid pH < 2, 80 0 TALMetals 1 x 1 P polyethylenebottle cool, 4oc 

h ~ M m d e  PH 14 days Cyamde 1 x 1 P ~ ~ l ~ d ~ l e n e b o t t l e  > 12, h i ,  4°C 

7 days 

7 days untd cxtrachon, 40 
days after extrrcton 

180 days 

2 x 40 mP VOA vials with tef- Cool, 4oc 
lon-hed scptum hds TCL Volatdes 

TCL Sermvolatdes Cool, 4°C 

Nitnc acid pH C2, 
Rubonuchdes 12 ~ ~ l ~ e t h ~ l e n e  bo#le(~) Cool, 40c 

1 x 250 mP polyetheylene Sulfur~c acid pH <2, 28 days 
bottle Cool, 4°C TOC 

1 x 4 P amber glass bottle 

AlUOllS 1 x 1 0 polyethylenebottle Cool, 4°C 28 days 
Sulfur~c acid pH <2, days NitratehJitnte 1 x 250 mP polyethylene bottle Cool, 4oc 

pH' tempcrahrre' and In-situ, beaker or bucket None Analyze 1111I11cdl(Lttly 
specific conductance 

'Holdmg tune for mercury is 28 days 
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TABLE 6-4 
SOIL GAS PARAMETERS 

AND PROPOSED DETECTION LJMITS 

Acetone 

Carbon tctrachlondc 

PCE 
Toluene 

1 , 1 ,l-tetrachlonde 

Benzene 

Note Detcchon b t s  arc a funchon of the detector type and ~ J C C ~ O ~  volume Thus, the dctcchon b t  may 
vary 

a 
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Effect~ve Date 
Orgumahon Remedrrtlon Program 

TAB= 6-5 
FIELD QC SAMPLE FREQUENCY 

Sample Frequency 

Solids Liauids 
Sample me Type of Analysis 

Duplicates 

Field Blanks 

Equipment Blanks 

Trip Blanks' 

orgallla 

Inorgames 

Radionuclides 

orgamcs 

Inorgames 

Radionuclides 

organlcs 

Inorgames 

Radionuclides 

Volatlles 

1/10 

1/10 

1/10 

N/R 

1/20 

1/20 

1/20 

1/20 

1/20 

1/10 

1/10 

1/10 

N/R 

1/20 

1/20 

1/20 

1/20 

1/20 

~~ ~~ ~~~ 

N/R = Not Requved 
1/10 = one QC sample per ten samples collected ' = 1 per cooler contamng volatde scan 
1/20 = 

P uIU14\WO-N 6\10/16192 6-45 



I DEVELOP EXISTING DATA I 

I SCREWING AcnvmEs 
POSl7lTIvE RESULTS (ORaANICS).EXCEED ARAFlr (WATER), 

EXCEED BACKGROUND (RADC, METMS) I 
I 
I 

ADD ADDITIONAL LOCATIONS 
TO IAG SAMPLING PLAN 

FOCUSED SAMPLING PLAN u 
t REVIEW STAGE 1 DATA 

POstnvE RESULTS (ORGANICS).EXCEED ARARS (WATER), I EXCEED BACKGROUND (RAD& METALS) 

I PREPARE TECH MEMO DETAILING RESULTS, 
PROPOSE STAGE 2 ACTIVITES 

TO DELINEATE UCTW OF coNTmwmoN 

TECH MEMO APPROVAL I-7-J 
I STAGE2SAMPLlNG [ 

NO 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----- 

I 
I SOIL / WATER I CHARACTERIZATION / DELINEATION 

NO ADDITIONAL I INVESTIGATION REWIRED 

PREPARED FOR 
U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PIANT 
QOLDEN, COLORADO 

FIGURE 6-1 

OU 14 RFI/RI 
STAGED APPROACH 
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l a Bodta ROCKY FLATS PLANT 
Ph.w 1 RFURI Work Plan 
Operable Umt 14 

21100-WP-OU14 1 
7 0, Purr1 

1 O f 3  

7.0 SCHEDULING 

A schedule for implementmg th~s OU14 Phase I RFYRI Work Plan is outlined m the 

Interagency Agreement However, dumg preparabon of tlus Fmd Work Plan, a proposal 

was developed to conduct an Industrial Area (IA)/Pmtected -(PA) IM/IRAP at the Rocky 

Flats Plant. Th~s proposal is under consideratton and pendlng approval. Further acbon m 
regard to this MIRAP wdl impact the schedule for implementmg tlus Work Plan, therefore 

no schedule is attached at this bme 
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8.0 HUMAN HEALTH RISK A S " T  PLAN 

8.1 gverview 

The IAG requires that the BRA for each OU mclude the tomcity and levels of all 

hazardous substances present, contaminant fate and transport, the potentnl for human and/or 
enwonmental exposure, and the nsk of potentnl impacts or threats on human health and the 
envlronment The IAG further states that the BRA must provlde the basis for d e t e m g  
whether or not Correctrvelremedral acbon is necessary as well as a jusbficabon for 

perfomng correctndremedxal a o n s .  

Secbon 300 430(d) of the NCP (Federal Rwster 55/46/8709) states that as part of the 
remedlal mvesbgabon, an "RA must be conducted as part of a BRA to deterrmne whether, 
m the absence of remedlal acbon, COCs idenbfied at the site pose a cwrent or potenttal nsk 
to human health and the enwonment. This secbon describes the HHRA and the followmg 
component elements 

Contarmnant idenhficabon 

Exposure assessment 

Toxlaty assessment 

fiskcharactemahon 

Uncertamty analysis 

8- 1 
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Opmblc Ulut 14 

8.1.1 Key References 

The pnmary refmces to be used m conductmg the BRA vvlll include but not be hmited 

to the followmg. 

Superfund Exposure Assessment Manual (SEAM) 

Office of Emergency and Remedlal Response EpA/540/1-88/021 (OS- Directive 
9285.5-1) 

Integrated fisk Informabon System (IRIS) 

Intenm Fmal fisk Assessment Gudance for Superfund - Enwonmental Evaluaoon 
Manual 

a 
other: 

Gurdance for Data Usability in Risk Assessmem Intenm Fmal (EPA/540/6-90/008, 
October 1990. 

Intemabonal Atomc Energy Agency Safety Senes No 100. Evalwng the Reliability of 
Prdcnons Ma& Using Enwronmental Tranrfer Models, LQEA 1989. 

F e d d  Gu~danm Report No. 11. hmrnng Values of Radronuclide Intake and Air 
Concentranon and Dose Conversion Factors for Inhakmon, Submersion, and Ingestwn, 
@PA-5201 1-88420). 

Rrsk Assessment Gurdance for Supe@nd. Volume I - Human Health hrlrrlrration Manual 
~ 

(Pan A, Baseline Risk Assessmem) Intenm F d .  office of Emergency and Remedml 
Resp~nse (EPA/540/1-89/OO2). 
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Risk Assessment Gurdance for Superjhd: Volume I - Human Health Evaluatron Manual 
(Part B - Development of Risk-Based Prelimnary Remedumon Goah) Intenm Pubhcabon 
9285 7-01B, 12191. 

Ruk Assessment Gcudance for Superjhd Volume I - Human Health Wuataon Manual 
Supplemental Guidance: "Standard Default Exposure Factors" Intenm F d .  office of 
Emergency and Rem& Response, OS- Dvecttve 9285.6-03. 

Risk Assessment Gurdance for Superfiutd Volume I - Human Health Evalmon Manual ( 
(Part C, &sk Evaluabon of Rem& Altemabves) Intenm Pubhcabon 9285 7-01C, 
12191. 

EPA Health Eflects Assessment Summary Tables (;HEIST) Pubhshed by the office of 
Research and Development and Office of Sohd Waste and Emergency Response. NTIS 
NO. PB91-921100 

Publicatrons of the Nanonal Cbuncil on Radianon Protecton. Internatronal Cbuncil on 
Radianon hOteChOn, Uruted Natronal Saentrfic Comnuttee on the Effects of Atonuc 
Radmbon, as appmpnate 

Bsenbud, M. Enwromntal Radioactzwty, (3rd Wbon). Acadenuc Press. 1987 

Till and Meyer. Riuhological Assessnaent: A Tabook on Envrmntnental Lbse Analysis. 
1983 

8.1.2 Technical Approach to Human Health Risk Assessment 

The technical approach to the HHRA component of the BRA is based on the EPA Rzsk 
Assessment Guidance for Superfiutd Volume I - Human Health Evaluahon Manual (Part A 

Baseline Ruk Assessment) (RAGS) (EPA 1989d). Other techcal approach modificabons 

wdl be ewdent throughout th~s secbon based upon RFP expence rn implementmg the other 
BRA Work Plan and meetmgs wth EPA and CDH. 
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Figure 8-1 illustrates the BRA process taken from RAGS and modified by addmg an 
addibonal step - evaluate uncertamty - to each of the steps. The technical memoranda 
requuements as speafied by the IAG have also been added. 

"Ius se&on focuses on components of the HHRA, while Section 9.0 focuses on the 
enwonmental nsk assessment The OU14 IHSSs contam a vanety of contammints 
potentially dommated by the presence of plutomum and other radioadwe andor hazardous 
matenals. Thls work plan prowdes a specific methodology to detemune the nature and 

extent of radioactwe and hazardous matenals noted m prewous mvesbgabons; it also 
descnbes how to idenbfy potenttat COCs, idenbfy exposure pathways, and esbmate exposure 
concentrabons This secbon of the work plan wdl also specify a method to collect toxuxty 

mformation to determure appropnate toncity values, followed by a charactenzabon of the 
potentml for effects to occur. Uncertatnty wrll be evaluated through each step of the BRA 
culmmatmg m an overall quanbtatwe BRA uncertamty summary. 

Data needs and DQOs are idenbfied m Secbon 4.0 of this work plan, Secbon 6.0 

descnbes how these data urlll be collected. The FSP, the data needs, and the DQos 

complement the objectwes descnbed m S-on 4.2 m that they charactmze the nature and 

extent of contammabon and specify the data collecbon neceSSacy to fully evaluate potentd 

exposure pathways The data to be collected for use in the HHRA mclude the followmg 
m d a  sampling: 

Soils: Data charactermng verhcal depth of contarmnant concentrations m OU14, 
as a funcbon of depth, wdl be used to deterrmne whether geostabsbcal methods, 
such as spatd correlabon or deterrmtllstic stats (tnangular or polygons) should be 
employed. 
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Surficial Soils: Surface sod data wdl be used to esbmate exposure and nsk 
through dvect dermal contact, gamma radmt~on absorpbon, mgesbon (dmctly as 
soil, or mdirectly as vegetables, and grapng hvestock), and, if necessary, to 
esbmate wtndborne part~culate concentrabons for subsequent inhalabon exposures. 
Surficml dose rate measurements wlll also be obmned for purposes of exposure 
assessment. 

Surface Water and Sediments Data c b w g  contaminants m surface water 
are used to evaluate contammint fate and transport, and -mate exposure and nsk 
from mgesbon or dermal contact wth surface water and dments,  and lnhalation 
of sediments 

Groundwater: Data charactermng site-specific hydrogeology and potentml 
contammants m allumal and confined groundwater systems are used to evaluate 
contarmnant fate and transport and esbmate exposure and nsk from mgesbon, 
mhalabon, or dermal contact wlth groundwater. 

Air: Data charactewg the potenbal for dspemon of contarmnated surficlat mils 
can be used to evaluate contarmnant fate and transport and esbmate exposure and 
nsk from inhalabon and redeposlbon. Measured and modeled conmtrabons wdl 
be denved to support the exposure assessment. 

A comprehensive quantttabve assessment of COCs and potentml exposure pathways 

wdl be performed as part of the RFI/RI The remamder of h s  secbon generally describes 

speclfic components of the "RA. 

8.2 Potent ial Co-ts of Concern 

Thls secbon discusses methods for a q u m g  rehable radiolog~cal and chemcal release 
and exposure data, and presents a protocol to idenbfy COCs. 
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8.2.1 Data Collection 

The objecbve of the data collecbon task is to summarue all data avadable for use rn 
the "FU in preparabon of further data evaluabon acbwbes. This step, then, idenbfies the 

hstoncal data relevant to perfomg the HHRA, assembles the RI data, and estabhshes data 
formats to faahtate data evaluabon. The followng data attributes are important to thts step: 

Sitedmpbon 

Sample design wth sample locabons 

Analytd method and detecbon hmt 

Results for each sample, mcludmg quahfiers 

Sample quanbficmon hnuts andor detection hnuts for nondetects 

8.2.2 Data Evaluation 

Subtasks to be performed as part of the data evaluabon task mclude the followmg: 

Revlew of avadable slte data (obtsuned dunng all phases of the RI) 

Idenbficabon of data gaps 

Analysls of chermcals and radionuchdes detected at the ate and then frequency of 
detechon 

Testmg for stabsbcal Qstnbubon of data 

Prehmnary idenbficabon of potend exposure pathways 

Development of data set for use in the nsk assessment 

(P \OU14\WORIBLN\SECIION 8\10119/92) 8-6 
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Idenbficabon and selecbon of approp~te toxicity cntena 

Data collected dumg the RI process wdl be evaluated for use in developmg the 
prehrmnary exposure scenanos for the ate. FWtxular attenbon wdl be p d  to the selecbon 
and evaluabon of background levels of radionuchdes and chemcals, smce the BRA quanbfies 

mcreases m health nsks posed by the slte over health nsks that could be expected if the site 
were not there In general, synthebc organic chemcals detected at a site, unhke metals, are 

typically assumed to have zero background concentrabons because they are produced by 

human acbvibes and do not occur in nature. The proper and careful determrnabon of 
background concentrabons wdl be important m the subsequent attnbubon of nsks to the site. 

8.2.3 Hazard Identification 

A prehrmnary m e w  of the exlstmg lWED database was performed on samples taken 
from boreholes estabhshed m or near IHSSs wthm OU14. The followmg chemcals were 
noted as bemg m wnmtrabons above background (as defined m the Backgmzutd 
Geochemical charactentonon R ~ ? ~ o R  for 1989, Rocky Flats Plant (EG&G 199Oa). Thts 
prehmmary list is not mtended to hmit the analysrs to be performed. The chemcals listed 
below have been prowded to mtroduce a general understandmg of what contammants could 

be present 

The potent& COCs have been idenbfied and summanzed for each IHSS m Smon 

2.0. Appendix B mcludes the statnbcal summary tables for each MSS The existmg 

mformabon in most cases was denved from a smgle locabon m or near (as m most cases) the 

IHSS. The followmg chemcals were consistently idenbfied m concentrabons above 

background 

(P\OIJ14\WORKF+LNWECl" 8\10/19/92) 8-7 
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Acetone 
Alumnum 
Arsenic 
Banum 
Berylhum 
Benzene 
Calcium* 
Carbon Disulfide 

Muurl 21100-WP~U14 1 
Scct~on No 8 0, F i  
pros 8 of 37 
Effdctrve Date -- 

Chromum Nitrate 
capper Potasslum* 
Iron* Toluene 
Lead Tnchloroethene 
Magnmum* V d u m  
Manganese Xylene 
Methylene Chlonde zlnc 
Mercwry 

* Considered essenbal nutnents Only lugh concentmbons above 
background wdl be considered. 

Radioactwe mated  concentmbons were detected slightly above background (as 

currently defined m EG&G 199Oa) Radioactwe consbtuents wdl remam on the potenttal 

COC list due to the IHSS hstory and supportmg background mformabon. The rad~oisotopes 

currently known to be present include weapons grade plutonium, ammaum-241, depleted 

and ennched uramum. 

8.2.4 Selection of Contaminants of Concern 

Analybcal results from OU field samplmg wdl be screened to retam those 

contaminants most hkely to contnbute significantly as nsks to members of the pubhc. These 
COCs represent the most tome, persistent, or moblle contammants idenbfied at an OU. 

RAGS secbons 5.8, 5.9, and 10.4 (EPA 1989d) suggests methodologies for the 

development of a set of chemcal data and mformabon for use m the nsk assessment and 

further reductton 111 the number of chemicals 
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Generally, the hst of chemcals of potentml c o n m  mclude the followmg: 

poslbvely detected m at least one CLP sample (RAS or SAAS) m a given 
medium, mcludmg (a) chemcals wth no qdfiers attached (excludmg 
samples wth unusually hgh demon hmts), and (b) chemcals wth quabfiers 
attached that mdicated known idenbbes but unknown concentrabons (e g., J- 
qualified data), 

detected at levels sigmficantly elevated above levels of the same chemcals 
detected m assocmted blank samples, 

detected at levels sigmficantly elevated above naturally occurmg levels of the 
same chemcals, 

only tentabvely idenbfied but either may be associated wth the ate based on 
hlstoncal mformabon or have been confirmed by SAS; and/or 

transformabon products of chemicals demonstrated to be present. 

If a large number of chemcals of potent~4 concern (e.g , > 15) an idenbfied for 

OU14, a methodology for the redumon of the number of chemcals to be used rn the 

quanbtabve nsk assessment may be employed. The necessity and rabonale for elrmmated 

chemcals from the quanbtabve nsk assessment wdl be developed after the hst of potentd 

contarmnants is compded 

Conslderabon of the potenbal contarnurant concentrabon wth respect to hstoncal 

mformabon, detecbon frequency, concentrabon and toxicity, are concentrabons m 
background are examples of acbmbes whch can be used to reduce the number of chemcals 

used 111 the quanbtabve nsk assessment. 
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The final screentng step is to deterrmne if any of the contammants retamed in the 
screerung process are essentd human nutnents As stated in RAGS Section 5.9.4, 
“chemicals that are (1) essental human nutnents, (2) present at low concentrabons (i.e., only 

slightly elevated above naturally occurmg levels), and (3) tomc only at very hgh doses (Le., 

much hgher than those assoctated wth contact at the ate) need not be madered further M 

the quanbtabve risk assessment. Examples of such chemicals are won, magnesium, calcium, 
potassium, and sodium.” (EPA 198%) Consequently, contaminants that meet the essential 
nutnent cntena wdl not be consldered further. 

Contammants retatned through the screerwlg process represent the most prevalent, 

toxlc, persistent, or mobde contammants at an OU These wll compnse the hst of COCs 

that wdl be used 111 the quanbtabve risk assessment. 

If COCs are selected, adequate documentabon wdl be prepared to jusbfy mcludmg or 

excludmg specific contammants. As required by the IAG Secbon W.D. 1 .a, a techntcal 

memorandum that hsts the hazardous substances present wthm OU14 wdl be prepared and 

submtted to EPA and the CDH for remew and approval. The COCs selected from this hst 

wdl be included 111 the techmcal memorandum wtth the known correspondmg ambient 

concentrabons of these contammants The memorandum wdl be submitted pnor to the 
requlred submttal of the BRA for OU14 

8.2.5 Uncertainty in Data Collection and Evaluation 

The data collecbon and evaluabon task has four key objecbves, and an mherent 

uncertamty needs to be quanbfid for each- 
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Detemune what contammabon is present and at what level; esbmates of ate 
contammabon must be produced mcluding clear descnpbons of the degree of 
confidence assoclsLted wth each concentrabon value 

D e t e m e  if ate concentrabons &ffer siglllficantly from background 
concentrabons, the companson of data is performed usmg the null hypothem at a 
specified confidence level. 

Evaluate whether analybcal data are adequate to identify and examme exposure 
pathways; the samplmg and analysis program should result m data of known 
quahty that quantify spatial and temporal m b h t y ,  and p i f y  an approach for 
mterprebng the magmtude of observed values. 

Evaluate whether analyt~cal data are adequate to fully characterne exposure 
pathways, heterogeneity should be considered, and hot spots need to be idenbfied 
and charactenzed. 

The followmg PARCC data quallty mQcators wdl be used to measure data usabhty m 
support of the nsk assessment. 

Precision 

Accuracy 

Representativeness 

Comparability 

Compldeness 

expresses a coeffiaent of vanabon or a standard 
dewation compared to the mean 

measures the closeness of a report concentrabon to the 
true value (used extensively for blanks and spks)  

expresses the extent to whch data defines the nsk 
considenng all pathways to human health and the 
enmment  

expresses the confidence wth wtuch data are consdered 
to be equivalent (known precison and accuracy) 

measures the amount of useable data resultmg from a 
data collection acbmty 
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Tables wdl be developed to document the data usabil~ty evaluabon process; the 

example m Table 8-1 illustrates the mmmum requuements, impact, and correctrve acbons 

for data usabhty cntena 

8.3 

The exposure assessment esbmates the magmtude, frequency, durabon, and route of 

exposure to humans (see Figure 8-3) The magmtude of exposure IS typically determined by 

measuIyrg or esbmatmg the amount of an agent available at exchange boundanes (e.g., the 

lungs, gastromtesbnal tract, or skm) dunng a specified bme Contact with the agent may 

lead to some absorpbon, the magnitude of which is of great importance m applymg dose- 
response data for assessmg health nsks 

Exposure assessments are performed using scenanos that define the con&bons of 

exposure to contaminants at a site. An exposwe scenano quanbtabvely defines the human 
populabons that may be exposed, the frequenaes and durabons of exposure, the pathways of 
exposure (e g., mhalabon, dnnlung water, or dermal contact unth sod), and the levels of 
contarmnants m the m, water, or sod that contact the populabon through the exposure 

pathways 

The exposure scenano wll idenbfy the ate that chemcals could be released from, the 

potenbally exposed populabons, the exposure pathways through which the populabons could 

become exposed, release concentrabons used for modehg concentrabons at pomts of 
exposure, and the assumpbons used m esbmatmg mtake rates m humans. 
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Exposure assessments for sites mvolve the followg achwhes: 

Idenbficahon of present and future human receptor locabons (exposed populabons) 

Defimbon of apphcable exposure scenarios for present and future populabons 

Defirubon of physxal charactensbcs of the site that control environmental mobiity 
and contarmnant transport 

Idenbficahon and evaluahon of exposure pathways (fate and transport) apphcable 
to exposure scenanos 

Eshmahon of exposure concentrahons for each apphcable pathway at the receptor 
locahon for each credible exposure scenmo 

Esbmabon of intakes for each apphcable pathway for each cmhble exposure 
scenmo 

8.3.1 Identifiition of Present and Future Human Receptor I i o n s  

Currently there are apprommately 6,000 workers at RFP. In the current exposure 
scenmo, the number of RI personnel (assumed to be less than 100) plus mamtenance and 
construcbon workers, and consultants totals apprommately 200 people potenmy exposed to 

OU14 mtammants The available site data c-s events that produce m m t e d  

areas For the purposes of th~s example, the contaminahon is assumed to be localmxi and 

immobde. Present potenhal human receptors lnclude those lndivlduals pedormmg 
mveshgahve work slrmlar to the tasks outllned m Secbon 6.0, and those perfonnrng 
construcbon or mamtenance achwhes Inadvertent mtruslve acttwhes could also lead to 

potenhal exposures. As an example, h e  repam involving excavatms could lead to possible 
wmdblown arbome contaxrunant mtakes, inhahon of vapor phase contammants, and 
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exposure to external gamma h b o n .  The current exposure scenanos would be hmted due 

to the site mtncbons such as postmg and numerous other health and safety reqwrements. 

In 1989, there were 2,201,340 people h m g  wthm 50 mles of RFP. It is p j e ~ t e d  

that this number will grow steadlly to 3,119,309 by the year 2010. Currently, and m future 
predictrons, approxmately 14 percent of these inhabitants hve w l h  10 d e s  of the ate 

(EG&G 199%). The demographc populatm wheel is mcluded m SWon 1, shomg the 
locabon of the surroundmg populabons. 

OU14 is located unthin the developed mdustnallzed area of RFP and consists 
pnmanly of asphalt parlang lots, concrete loadmg docks, and paved roads Potenbal human 
receptors, therefore, focus on the on-site mdustnal worker and off-site resident, dependmg 
upon resolubon of future land-use scenanos, on-site resident cornmeraalhdustnal worker 
actrwbes, rendenbal housing, or research biologrst amwties might be considered as exposure 

scenanos for potentml on-site receptors. Exposure scenanos wdl be discussed m dew m the 

second techcal memorandum requlred by the IAG. Many of the prevlous WRI work 

plans and the OU1 RI report have hmted the amount of exposure scenanos to be conadered. 

As mentioned m other sections, the current land-use scen&os wdl be adopted at the time thls 

work plan is implemented 

8.3.2 D e f d o n  of Applicable Exposure Scenarios for Present and Future Populations 

Exposure scenanos W be defined acmrdmg to the guidance prowded m RAGS 

Reasonable maxlmum exposure scenanos wll be deked conadermg reahstrc apphcabons 

mvolvmg contarnurant rmgration and receptor intake. Examples of exposure scenanos for 

present and future populabons are discussed below- 
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Present population scenario: Current populabons of plant ate rem* 
mvesbgators, construcbon, or matntenance workers could have madental contact, 
where workers may have potenbat intakes ma dermal absorpbon from dmct sod 
contact mgesbon, mhalabon of vapor phase contammants, exposure to gamma 
radmbon, and posslbly lnhale parhculates from sudden gusts of resuspended 
&me contammbon. 

Fhture population scenario: Future popWons could potentdly be exposed v u  
the on-site mdustrral complex scenar~o whereby the plant is converted to a fully 
developed industnal locabon, or the reudential land-use seerno. In either case, 
madental contact from constructm or midenbal acbwbes as desmbed above 
could also be appbcable. 

In either case, the techcal memorandums on exposure scenanos would discuss all 

exposure pathways and d e t e m e  which pathway is complete or incomplete for mclusion m 
the human health or enwonmental nsk calculabons. 

8.3.3 Definition of Physical Characteristics of the S i  that Control Environmental 
Mobility and Contaminant Transport 

Physical charactensbcs that could affet the rate of movement of specific 

contarmnants are normally addressed by the enwonmental fate and transfer models used for 

each pathway. Groundwater model parameters have mput needs that are ate-specific 

mvolmg such factors as transfer coefficients (Io, which wdl be selected based upon field 
mvesbgabon. Au model reqmments would mclude knowmg the parhcle slze Qstnbubon of 
the contaminated surface. As part of the sod samphng analybcal requirements, parhcle 
smng is necessary for radiological dose calculabons. Addibonal field o b m b o n s  mcludmg 
predomant wnd Qmct~on and influence of the presence of buddmgs may also be wed m 
the exposure assessment 
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For each exposure pathway, the model parameters and other umque conslderabons 
(chemcal and physical) wdl be summanzed. These maderations wdl prowde the necessary 
mput to define the physical charactmsbcs affectmg enwonmental mobihty and contarmnant 
transport. 

8.3.4 Identification of Exposure Pathways (Fate and Transport) Applicable to Expasure 
scenarios 

Once potenbally exposed populabons and exposure scenanos have been identified and 

charactenzed, exposure pathways can be traced from the ate to idenbfied receptor locabons. 
Each exposure pathway desmbes a mechamsm by which a hypothebcal receptor is exposed 
to chemcals ongmabng from the site Exposure pathways consist of five elements (see 
Figure 8.3): 

Source of Contarmnabon 

Mechasm of chemcal release to the enmnment 

Enwonmental transport medmm (e.g., au, groundwater, fhpbve dust emsslons, 
contammant movement through sod, soil runoff mto water Wes) for the released 
contammant 

Pomt of potentral human contact wth the contaminated medium +e., breathing 
atr, drrnkrng water supplied from groundwater, or exposure to contarmnated soil) 

Route of entry m humans, ather through mhahbon, mgesbon, or dermal 
absoqbon of the contammated medium 
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Only those exposure pathways deemed to be complete (i.e., where a plauslble route of 
exposure can be demonstrated from the site to the receptor), wdl be quanbtabvely evaluated 

m the HHRA. 

8.3.5 Estimation of E;xposure Concentration for Each Applicable Pathway of the 
Receptor Location for Each Credible Exposum Scenario 

Concentrabons of COCs m soil, au, and water wdl be measured or esbmated usmg 
spreadsheet calculabons and computer models. Concentrabons are measured as Qscrete 

pomts, or geostabsbcs (e.g., GEOPAK), or other determmate methods may be used to 

esbmate volume. Typically, the concentrabons of COCs III sod wth known or suspected 

contammabon wdl be measured by talang representabve sod samples These concentrabons 

rn soil wdl be used as input to the emssion, transport and dispersion calculabons to 

determme concentrations at the receptor l w o n  for each credible scenano. The esbmated 

concentrabons of COCs in each medium wdl be used to esbmate the mtake and resultmg 

health nsk to the receptor. 

Concentrabons of COCs m sod are considered to be the pnmary pathway to the 

receptor COCs m soil wll be sampled and analyzed, other indvect methods of esbmatmg 

contatwants such as radiological area surveys wdl be conducted. Measured concentrabons 
rn samples collected from representabve loeabons are preferred Dependmg on the spatial 

vanabillty of contmunabon, Qfferent averaging cntena may apply to each contammant Sod 
concentrabons wdl then be used to denve intake vlii ingesbon and absorpbon. The other 
secondary pathways of exposure that were introduced in the conceptual model (Secr_bon 2.5.1) 

wdl be discussed m the followmg paragraphs 
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Emission models wll be used to esbmate the transfer of COCs from sod to au. The 

magmtude of th~s pathway WIU depend on both the conmtrabons measured m sod and the 
transfer mecharusm. A preapproved (EPAKDH) dispersion model wdl be used to esbmate 

the concentrabons of &me COCs at the selected expure locabons These concentrabons 
will be used m conjun&on wth esbmates of intakes to denve scenario-specific exposure 

esbmates. 

Contammints can be resuspended and transported to other media (e.g., deposibon on 
sod, surface water, or vegetabon) through wnd eroslon or fugrtwe dust Concentrabons of 
COCs IXI soil, surface water and sediments, vegetabon, meat, and mdk are a funcbon of the 
calculated concentrabons III sur, deposibon rates, and vmous transfer funcbons; therefore, 
the calculated anborne and non-au transfer of contammants wll be used as mput to the 
mtake calculabons Volatdmbon rates are also esbmated based on the concentrabons 
measured m the sod samples. 

Surface runoff can prowde a transport mechanism for contarmnants to move to a 

receptor locabon. Smce most of the OU14 IHSSs are paved or contam large amounts of 
concfete surface matenals, this pathway is considered to be hlghly probable pnor to the 
implementation of the artificial surfacing If the surfacing m a t e a s  are removed exposing 
potentdly contammated sod this could affect the esbmabon of exposure conmtrabons wa 
this pathway. Currently there is a surface samplrng program and sediment samplmg has also 

been specified 111 Smon 6.0 of th~s workplan 
I 

Infiltrabon/leaching of contamtnants mto the groundwater has been summanzed as a 
secondary pathway (Secbon 2.5 1) Contarmnants are transported from the surface sods by 

percolabon of surface water through the subsurface medla into the groundwater. Appendut B 
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mcludes the data from the current groundwater samphng programs. The groundwater moves 

wa seepage and/or pumpage to surface water where it is used as imgabon. The ungabon is 
for biota which is ingested by humans The exposure esbmate for h s  pathway takes mto 

account a senes of transport coefficients and bioaccumulabon factors. 

Bioaccumulabodbiocentrabon is release mechatllsm for the contammated scnl, 

plants, surface water and groundwater The combmed effect of the vanous trophc levels 

through the biological pyramid can be considered however, samphng of vmous biota will 

provide the necessary data points to quanbtabvely evaluate the impact of thls pathway 

Contarmnants could have also been transferred via trachng by humans and/or 

arumals This transport of contammated matenal @e., sod, plants, or debns) could 

potentsally prowde an addibonal lmk between the media and human receptors. mor to the 
pamg or installabon of current pads at the vanous, IHSSs m OU14, the spreadmg of 

conbumnabon wa man (i.e., mcludmg manmade vehicles, etc.) is a highly suspect. Traclang 

has been summanzed m S-on 2.5 1 and Figure 2-30. Trachng has been reference rn to 
"biota" which eventually leads to mgesbon as a route of entry In reviewmg the HRR and 

the future land uses, human traclung from mvesbgabve and remedial acbons would be of 

greater concern. 

8.3.6 Estimation of Intakes for Each Applicable Pathway for Ea& Credible Exposure 
SCenaFiO 

As discussed above, enwonmental fate and transport modehng andor momtoring 

data are used to esbmate chemd concentrabons UI the transport medla (i.e., sod, atr, 

water) at the pomt of contact wth the receptor. Such contact consbtutes human exposure. 
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Human exposure is expressed m terms of intake and defied as the amount of a chemcal 

substance taken mto the body per unit body waght per umt bme. Intake rates are calculated 
separately for exposures to chemcals m each enwonmental medium ma sod, atr, 

groundwater, surface water, and food. Then, for each exposed populabon, mtake rates are 

summed for oral and mhalabon exposure routes. Intakes are typically expressed m umts of 
mllligram of substance per khgram of body weight per day (mglkglday). Adjustments for 
absorpbon efficiency may be requlred for dermal routes of exposure The adjustments 

mclude toncity values (from adrrrrmstered to absorbed doses) and an adjustment for medium 

of exposure 

The followmg assumpbons and calculabons are used to esbmate mtake m humans 
from exposure to chemcals present m soil, atr, groundwater, and surface water The 

magnitude of exposure to chmcals is influenced by frequency and durabon of contact wth 

these medm Also, the age of the potenbally exposed mdiwdual wdl mfluence the extent of 

contact wth these chemcals. Three categones of parameters can be used to esbmate mtake: 

Contarmnant-related parameters (exposure concentrabon) 

Charactenstics of the exposed populabon (contact rate, frequency and durabon of 
exposure, mhalabon rate, sod mgesbon rate, dnnlang water consumpbon rate, slan 
surface area, and body weight, among others) 

Averagmg bme 

Concentrabons used m the mtake calculabons generally will be based on the measures 
of central tendency parameters (e g., mean) of the conmtrabons detected at the rite. I 

Standard stabsbcal measures (e.g , hstograms, or goodness of fit) wdl be used to evaluate 
the data’s stabstmil distnbubon. 

I 
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Contact rate reflects the amount of impacted medium &e., sur, sod, or water) to 

whch an mdiwdual is exposed per umt bme or event. Professional judgment WIU be used to 

esbmate these parameters based on nte-specific considerabons and on a rewew of the 

perhnent scientrfic hterature and EPA gwdance documents. Any dmbons from standard 
EPA default assumpbons will be clearly noted m the text of the nsk assessment document 
along with the rabonale for its use A bnef discussion of the perhnent hterature is presented 
m the following secbons to support proposed parameter values. 

Exposure frequency and durabon are site-specific parameters that wdl be esbmated 
followng charactenzabon of the potentially exposed populabons The populabon 
charactenzabon data wdl be combined with EPA esbmates of residence trme (EPA 1991b) to 

obtam an esbmate of duratmn Exposure frequency vvlll consider human actmty patterns 
Studies of human acbvity patterns indicate that, for employed indiwduals, a relatively large 
fracbon of bme is spent m acbwbes within one’s home, m trannt, or in one’s workplace. A 

relabvely small fracbon of bme is spent m all other acbwbes Under current and future use 
scenarios, th~s study vvlll use the best avdable data for site-specific populatron dynarmcs. 
The assumpbons made for frequency of potmtud exposure will attempt to account for tlus 

mformabon. If a long-term average contact rate is indicated by the exposure m a n o  bemg 

evaluated, then a daily exposure frequency will be used. 

Body weight and mhalabon rates change dumg a hfebme; therefore, mtake rates will 
Qffer wth different age groups. For some exposure pathways, such as soil mgesbon, 
exposure can occur throughout hfe, but the majority of exposure occurs d m g  cluldhd 
(due to hgher mtact rates and lower body waghts of chddren). In these cases, exposures 
will be calculated separately for each age group. Lifebme exposure is calculated by taldng 

the bme-weighted average of exposure esbmates over all age groups Data obtamed from the 

I 

I 
I 
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Supplemental Guzdunce Docwnent (EPA 198%) wdl be used to ob- body weights and 

mhahbon rates for different age groups 

Esbmates of human mtake for each pathway will be calculated based on equabons 

from RAGS (EPA 1989) and other standard reference sources. Calculabons will be based 
upon the pthways and exposure soenan0 developed for mclusm m the HHRA and wdl use 

the esbmated chemical concentrabons denved from the enmnmenta l  fate and transport 
modehg. The products of th~s subtask wll be presented m the HHRA report and wdl be 
used to prepare the nsk characternabon 

8.3.7 Uncertainty Analysis in Exposure Assessolent 

The ulbmate effect of uncertamty in the exposure assessment is an uncertam esbmate 

of mtake The recommended approach (EPA 1990) to uncertainty analysis in exposure 
assessment is to exphcitly present the range of observed values for chemcals m the 

enmnment and the factors used in developlng lntake esbmates. Exposure assessment 
mvolves the quanbtabve evaluabon of the exposure concentrabon of each chemical m each 
envmnmental medmm, and an assessment of the transport and transformabon of the subject 
compounds, Typically the exposure assessment mvolves both monitomg data and 

envmnmental transport models. 

Monitomg data are most appropnately used to esbmate current or exlstmg exposure 
when b t  contact wth contammated medn is the pnmary concern. Transport m a g  is 

reqwred to esbmate future exposure, or exposure at a distance from the source of release. 
The selecbon of an appropmte model matching the complex temn at RFP, suitable to the 
geological profile, wll be of great importance to the exposure assessment. Chemcal mtakes 
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d be denved usmg equabons presented m the RAGS (EPA 1989b). Each lnput vanable or 
pomt abmate may have a range of values. Site-specific selecbon wdl be conducted 

wherever avadable. 

The model uncertamty may be evaluated umg the range of parameter values tadod 

to the IHSS specific conQbons at OU 14. Standard input vanables wll be used when ate- 

specific mput data is mssmg Intake values wdl be selected so that the combinabon of all 

values results m an esbmate of reasonable -mum exposure for each pathway Adhbonal 

stabsbcal software may be ublized which involves Monte Carlo andlor Lam Hypercube 

sampling methodology. 

Modeling mput vanables are classified mto three categones constants, state 

vanables, and natural vanables. The different values of mput parameters that are measured 

many bmes are expressed as a dstnbubon The shape of the parameter Qstnbubon (wdth 

of the curve) conveys the degree of uncertamty of the parameter (mput or output). 

(L~terature values must be stated as such; estabhshing a Cfistnbubon of a hterature valw will 
need addibonal stabsbcal evaluabon ) Pnmary sources of model uncertatnty mclude the 
followlng: 

Averaging Hydraulic Conductivities - modehng of groundwater flow by 
averagmg the hydraulic conducbvity over a cross-secbonal area mstead of layemg 
(i.e., sand over clay). 

Dispersion Simulation - valley models slmulate the constant of Qspemon by the 
valley walls; other models handle mversions better. The use of modehg 
compartments and number of compartments also has an effect on uncertamty. 
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Numerical Models and Analytical Models - numencal models reqrure more mput 
data and addIbonal computer runs which may prowde greater certamty. Analyt~cal 
models are easier to operate and focus more on closed-form solubons. 

Chemical Degradation Simulation - some models only use first-order reacbon 
lanet~cs; however, thls is less accurate if two or more concmtrabons vary 
substantmlly . 
Model Operational Parameters - parameter "bme step" is used frequently as an 
iteratwe dynarmc approach requmng many modeling runs. Opbmmbon of the 
bme step is difficult and produces a sigmficant effect on the esbmated output 
concentrabons (i.e., negabve mcentrabons). 

Source Shape - use of a pomt source model on an area source can create 
addibonal uncertzLlIIty Vmcal lme source versus homntal lme source modeling 
can also have uncertamty effects 

Steady-state Modeling - use of a steady-state model to model dynarmc scenarios 

can cause addibonal errors. 

Number of Dimensions Addressed by the Model - Chmce of a one, two, or three 
dimensional model has effects on uncertamty. 

8.4 Toxicitv- 

The follotvmg subsecbons describe the approach to be used m idenbfymg andor 

developmg toxicity constants for both carcinogenic and noncarcinogenic COCs 

8.4.1 Identifitittion of Contaminant and Exposure Periods for Which Toxicity 
Information is Required 

Toxrclty assessment is the process of charactemng the relabonship betwezn the dose 

or mtake of a substance and the mcidence of an adverse effect in the exposed ppulabon. 
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Tomcity assessments evaluate results from studies wth laboratory ammals or from human 

epidemological studies. These evaluabons are used to extrapolate from hlgh levels of 
exposure where adverse effects are known to occur to low levels of enwonmental exposures 
where effects can only be predicted based on stabsbcal probabflibes. The results of these 

extrapolabons are used to estabhsh quanbtabve m&catmi of tomaty. TOXIC effects are 

divlded into two classes for purposes of establishing quanbtabve mdicators of toxmty: 

noncarcmogens and potenbal carcinogens. 

Health nsks from all routes of exposure idenbfied m Secbons 4.3 and 4.4 wdl be 
charactenzed by combining the chemical intake mformabon wth nummcal mdicators of 
tomcity. These health-based tomcity cntena wll be obtsuned through EPAdeveloped RfDs 
or slope factors (SFs) which are avatlable in IRIS and the HEAST. If these sources of 
mformaQon do not contam health-based toxicity mtena for a part~cular chemcal, a health- 

protecbve number wdl be denved m the tomaty assessment task using estabhshed procedures 

as hsted in the RAGS (EPA 1989b). 

This task will result m a toxicological profile for each COC (Secbon 3.0) that will be 
sub- as a technical memorandum to EG&G for m e w  by EPA and CDH for mclusion 

m the HHRA. These profiles will &scuss the following. 

Acute and chromc tomc effects of these chemicals m humans 

Uncertamty associated wth values (e.g., uncertainty factors, rnoddjwg factors, 
andor waght of ewdence if avadable) 

Enwonmental fate and transport (e.g., degradabon process, products, mobhty 
w h  each mechum, and potentml means of transport from one medium to 
another) 
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ARARS, maximum contarmnant levels, and other health-protectwe cntena for each 
chenucal 

8.4.2 Noncarcinogenic Chemicals 

The p r e f d  numencal mdicators of toxmty are EPAdenved IUDs. The RfDs for 
chemcals consldered in the nsk assessment wdl be obtamd pnmanly from the IRIS 
database or the HEAST The RfD is based on the assumpQon that thresholds emst for 
certam noncarcinogenic toxlc effects, such as cellular necrosis, but may not emst for other 

tomc effects, such as cancer. In general, the RfD is an estrmate (wth uncertatnty spannmg 

perhaps an order of magmtude) of a dady exposure to the human populabon (mcludmg 
sensitwe subgroups) that wdl not result I I ~  a appreciable nsk of deletenous effects dunng a 
hfebme of exposure. 

8.4.3 Carcinogenic Chemicals and Radionuclides 

Evidence of aucmogemcity of a chemical comes from two sources: hf&me stuck 

wth laboratory mmals and human studies where excess cancer nsk is determtned by 

regulatory agenaes The results of any such derivabon will be presented in the technical 
memorandum and the HHRA report 

8.4.4 Uncertainty Analysis in Toxicity Assessment 

Uncemnty factors consist of apphed mathemabcal conservabsms whch are used to , 

ensure health protectwe standards for all segments of the affected populabon. The Oral RfD 
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is denved from standards established for No Observed Adverse Effect Level (NOAEL), or 
Lowest Observed Adverse Effect Level (LOAEL), for the cnbcal toxic effect by consistent 
apphcabon of uncertatnty factors 0 and a modifymg factor (MF). The UFs generally 

conslst of mulbples of ten (although values less than ten are somebmes used), wrth each 
factor representmg a speclfic area of uncertzunty inherent M the extrapohon from the 
available data The bases for apphcabon of bfferent UFs are exphned below. 

A UF of 10 is used to account for m b o n  in the general populabon and is 
lntended to protect sensitive subpopuWons (e.g., elderly, children). 

A UF of 10 is used when extrapolatmg from ammals to humans. Thls factor is 
mtended to account for the interspecies vanabd~ty between humans and other 
mammals. 

A UF of 10 is used when a NOAEL denved from a subchronic, mstead of a 
chmmc study, is used as the bass for a chromc RfD 

A UF of 10 is used when a LOAEL is used mstead of a NOAEL Thls factor is 
lntended to account for the uncertainty assmated with extrapolabng from L O W  
to NOAELs. 

In addibon to the UFs hsted above, a MF is apphed 

A MF ranging from greater than 0 to 10 is included to reflect a quahtabve 
professlonal assessment of addibonal uncertamtaes m the cnt~cal study and 111 the 
enbre database for the chemical not exphcitly addressed by the preceding UFs. 
The default MF value is 1.0. 

Inhalabon RfDs are denved from the NOAELs by applymg UFs si& to those 

hsted above for oral RfDs. Inhalabon RfDs are generally reported as a concentrabon ln air 

in xmlhgrams per cubic meter (mg/m3) for contmuous, 24-hour/day exposure, although it 
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may be reported as a correspondmg lnhaled intake m mdhgrams per kdogram per day 
(mg/kg/day). A human body waght of 70 kg and an mhalabon rate of 20 cubic meters per 

day (m3/day) are typically used to convert between an mtake expressed m uuts of mg/kg/day 
and a concamon m au expressed in mg/m3. 

. .  8.5 

fisk charactenzabon mvolves esbmatmg the magnitude of the potenbal adverse 
effects under study, and presents summary judgments of the nature of the impacts to pubhc 

health Characternabon of nsk involves combming the results of the exposure and tomcity 

assessments to prowde numencal esbmates of health nsk These esbmates are comparisons 

of exposure levels wth appropnate RfDs or esbmates of hfebme cancer nsk wth a part~cular 
mtake ksk  characternabon also considers the nature and weight of evidence supporhng 
these nsk esbmates and the magmtude of uncertaurty surroundmg those esbmates. Results of 
thls task wdl be presented m the HHRA report. 

8.5.1 Quantifying Risks from Each Contaminant 

The health nsks from each contaminant may be calculated usmg two methods. one to 

determine carcmogenic effects, and another to detemne noncarcinogemc effects. 

8.5.1.1 Carcinogenic Effects. The followmg calculabons are used to ob- 
numencal esbmates of hfebme cancer nsks 

RISK = INTAKE X SF 
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where. 

RISK = potent~al cancer nsk adjusted for lifeume exposure (umtless) 
SF = cancer potency dope (rng/kg/day)-' 
INTAKE = chemical mtake (mg/kg/day) 

Addibonally, the ComrmtCed Effectwe Dose Eqwvalent (CEDE) will be calculated for 

receptors potentdly exposed to radionuchdes. 

8.5.1.2 Noncarcinogenic Effects H d t h  nsks associated with exposure to 
noncarcmogemc compounds will be evaluated by calculatmg a hazard index (HI) The 
hazard index is the rat10 of the mtake rate to the RfD, as follows* 

HI = INTAKE/RfD 

where 
HI = hazard mdex 
INTAKE = chemical mtake (mg/kg/day) 
RfD = reference Dose (mg/kg/day) 

8.5.2 Quantifying Risks from Multiple Contaminants 

The summed caranogemc and noncarcmogmc effects for mulbple contarmnants can 

be calculated using the followmg two methods. 

8.5.2.1 Carcinogenic Effects. Cancer nsks wdl be summed across all camnogens 

considered in the nsk assessment usmg the followmg equabon: 

RISK, = CRTSK, 
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where: 

RISK, 
RISK, = the nsk esbmate for the 1"' substance 

= the total cancer nsk, expressed as a umtless probablllty 

Tlus equabon is an apprommabon of the preclse equabon for combming nsks to 

account for the probability of the same indiwdual developing cancer as a consequence of 

exposure to two or more carcmogens. This nsk summabon assumes independence of acbon 
by the compounds mvolved. Several hmtabons are posed by umg thrs approach as 

lscussed in RAGS (EPA 1989b) For example, an attempt urlll be made to add carcmogeruc 

nsk across the three perhnent cancer classes 

The potenbal for carcmogemc effect for nodiological contammants wdl be 

esamated by calculabng excess hfebme cancer nsks from the hfebme average exposure and 

cancer SF. IRIS SFs for mhonuchdes of concern wll be used to esbmate rad~olog~cal nsks 
from exposure for up to four pathways* mhalabon, ingesbon, a r  immemon, and external 
uradiabons Calculabons wdl be performed accordmg to gwdance pmded by the EPA 

(1989~). The sum of nsks from all radionuclides and pathways yelds the hfebme nsk from 

the overall exposure. ksks wdl be combined as appropnate, talang mto consrderabon the 

plausibdity of mulbple exposures. 

8.5.2.2 Noncarcinogenic Effects. HIS wll be summed for those chemcals known 

to produce si- adverse effects m the same target organ using the followmg equabon: 
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where: 
HI = hazard index, 
EE = exposure level (mtake) for the i* toxicant 
RfD, = reference dose for the i* tomcant 

E and RfD are expressed m the same umts and represent the same exposure penod 

LimtaOons on the application of tlus procedure are discussed in RAGS (EPA 1989b). 

8.5.3 Combining Risks From All Pathways From All Contaminants 

After reasonable exposure pathway combmabons have been idenbfied, the hkehhood 

that the same indmduals would consistently be exposed by more than one pathway wdl be 
evaluated. In some situations, it may be appropnate to combme one pathway's nsks wth 

other pathways' nsk esbmates If a reasonable exposure pathway combinaoon is idenbfied 
and consistent target organs and mechanisms of tox~c~ty are present, then the cancer nsks and 

HIS will be summed separately. Adjustments for absorptmn efficiency may be required for 
dermal routes of exposure. The adjustments include tox~clty values (from admstered to 

absorbed doses) and an adjustment for medium of exposure. 

The HHRA wdl present the chemcal and radiological nsk estimates separately wtth 

discussion on the adaptmty potentd for these nsks. 
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8.5.4 Uncertainty Analysis in Risk Characterization 

Uncemnbes m toxicological measures and exposure assessment are greater than 

uncertambes 111 enwonmental analybcal data and usually have a more slgmficant effect on 
the uncertamty of the nsk assessment @PA 1990). A sensibwty analysis should be 
conducted to bound the results of the nsk assessment. Combming probabihty chstributions 
usmg Monte Carlo techmques is recommended by the SEAM @PA 1988~). h s k  assessment 
is a best esbmate of potentd (present and future) nsk mcluding the hmtabons or 
uncertambes for each esbmate. Esbmates of excess hfebme cancer nsk and the potentral for 

adverse noncarcinogenic effect m humans have hmitabons whch need to be clearly stated 

8.6 Yncertaintv Ana lysis 

The uncertsunty analysls characterizes the propagated uncertamty 111 pubhc health nsk 
through the pathways and contamrnants whch dommate the nsk m each d b l e  scenario. 

These uncertambes are dnven by uncertatnty m the chemcal mollltonng data, the transport 
models used to esbmate concentrabons at receptor locabons, receptor intake parameters, and 

the tomaty values used to characterne nsk Addibonally, uncemnbes are mtroduced 111 the 

nsk assessment when exposures to several substances across mulbple pathways are summed. 

The goal of the uncertamty analysis is to quanbfy the uncertamty m the final nsk 
characternabon esbmates. hutrally the key site-related vanables and assumpbons that 

contnbute most to the uncertamty wdl be idenbfied. The nsk charactenzabon used m slte 
nsk assessments may not be fully probabhsbc esbmates of nsk but condibonal esbmates 
given a conslderable number of assumpbons about exposure and tomcity. Where possible, 
quanbtabve techmques to esbmate uncemnty wll be applied (e.g., parameter impreclslon 

(P\OUIQ\WORIBLNLSECI10N 8\10/19/92) 8-32 



m&G ROCKY FLATS PLANT Mlaurl 21100.WP-OU14 1 ' 0  Ph.rIRPYRIWorlrPLn Sectmn No 8 0, F i  
Operable Umt 14 

analyses to evaluate model predicbons). Assumpbons and uncertatnbes inherent 111 the nsk 

assessment wdl be fully specified 111 order to place the nsk estlmates in the proper 
perspectwe. The goal wdl be to use and analyze ate data 111 such a way that the results can 

be presented as esbmated probabhty Qstnbubons. The overall uncertainty for the nsk 

assessment wdl be esbmated by the total resultant vanance propagated through the pathways 
whxh dommate the nsk. 

The remew and selechon of appropnate uncertamty analysis methods wdl be focused 
on providing an overall approach that would prowde a quanbtatwe result To assess the 

uncertamty mtroduced into the nsk assessment by each of the categones described above, 

methodologies or approaches for detemnmg the uncertamty for each category wdl be 
Selected. 
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TABLE 8-1 
MINIMUM REQUIREMENTS, IMPACTS, AND CORRECTWE 

ACTIONS FOR DATA USEABILlTY CRlTERU 

Reports to bsk 
Assessor 

Documentahon 

I Reportstobsk 
Assessor 

Documentahon 

Aualyhcal Method and 
Detechon m t  

I 

Sitedeecnphon 
Sample design wth sample 
locations 
Analyt~cal method and detechon 
llmlt 
Results on per-sample basis, 
qualified for analyhcal hmtahons 
Sample-specific quanutahon huts  
(SQLs) and detechon h t  for non- 
detects 
Field condihons for media and 
envmnment 
P r e ~ r e p o r t s  

Sample results related to 
geographic l m o n  (chbun-of- 
custody records, SOPS, field and 
analyhcal records) 

Analyhcal data results for one 
sample per medium per exposure 
Pathway 

0 Broad spectrum analysls for one 
sample per m d u m  per exposure 
@War 
Field measurements data for media 
and envmnment 

Routme methods u88d for cnhcal 
samples and chermcals of potenhal 
concern 
Dekchon h t  less tbm 20% of 
concentrahon of concern 

Unabletoperform 
quanhtaave nsk 
aseessment 

RequestmlMung 
mhrmahon 
Perfonn@Wve 

Unabletorursess 

Unable to idenhfy 
exposure pathways 

appropna 
concentrahon for 
exposureareas 

Potenhalfor hlse 
negahvea and 
positives 

UI exposure 
modelmg 

Increasedvanablllty 

Requestllocrrtrons 
idenhfied 
Resampllng 

I 
Resampllngor 
roanalym for 
cnhcal sample 

~~ ~ ~ 

UnquantIfied 
precision and 
accuracy 
Falsenegahves 
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TABLE 8-1 
MINIMUM REQUIREMENTS, IMPACT, AND CORRECTlW 

ACTION FOR DATA USEABILITY CRITERIA 
(mtl-4 

ICI,.... , v 

Minhmlm 

Correctness of analytJcal results 
reviewed 

Samplmg vanability quanbfied for 
each analyte 
QC samples required to identify 
and quanbfy precision and 
accuracy 

and accuracy quanbfied 
0 Samplmg and analyt~cal preoision 

Potenbalforiblne 
negauves or false 
p i h v e s  
Increased vanability 
and bms due to 
analytJcalp-9 
calculabon or 
transcnpbon errors 

Unabletoquanbfy 
confidence levels 
for uncertrunty 
Potenbal for false 
negatwes or false 
pitlves 

Reference Guidance for Data Useablllty in ht Asmsrnent, Chapter 5, EPA/540/G-90/008, 
Dvechve 9285 7-05,10/90 

Resamplmgfor 
cnbcal samples 
Performquahtatlve 
nsk assesement 
Perform 
quanbtahve nsk 
wmsment for non- 
c n t d  samples 
wth documented 
discuaslon of 
potellltlal llmltahons 
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9.0 ENVIRONMENTAL EVALUATION WORK PLAN 

9.1 Introduction 

OU14 hes enbtely wittun a RFP produ&on area that consists of buddmgs, paved 
parlung areas, roads, and hazardous substance sites. Because of extensive development, no 
vnble ecosystems or natural habitat presently occur on the OU14 a m  The only vegetabon 
withrn th~s area consists of landscapmg that estabhshed scattered coder  trees and stnps of 
grass near IHSSs 160 and 162; therefore, there are lllsufficient ecosystems, components, or 

func&ons on OU14 to reqm a comprehensive ecological nsk assessment In a t x o n ,  the 
area containing IHSSs in OU14 overlaps with other plant site OUs, and is contained within 

the OU9 pre- study area. OU9 IS composed of the OPWLs, a network that extends 
throughout much of the production area The OU9 EE work plan &fines an ecolog~cal nsk 

assessment w i h  the producbon study area that is reduced M scope and is focused on 
requmments proporttonal to the depauperate ecosystems that occur on th~s site The 
objectme of the OU14 EE 1s to address and charactem effects of contarmnants on the 
ecologxal resoums present, and then to detemme if there IS a risk of contammabon of 

off-site biota by target taxa rmgxatmg from the study area. 
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Coodumbon of OU14 EE requmments with the OU9 EE is mandated by the 

overlappmg study areas Habitat and biologd surveys proposed for OU9 will cover the 

entve mdustnal area, and the results will apply to the OU14 study a m  The followmg text 

provides a bnef descnpbon of the study components presently proposed for OU9, and how 

these stu&es relate to the OU14 EE. These sect~ons a ~ e  based on a preliminary draft of a 

tecbcal memorandum for a revision to the EE proposed for OU9 @G&G 1992a). 

. .  9.2 Bioloeical and Hab itat S ite Charactemhog 

Biota and habitat surveys proposed for OU9 wdl be adequate for the biologd and 

habitat charactenzabon of OU14 and wdl not be duphcated or repeated These surveys wlll 

provide the followmg infornabon apphcable to OU14 

e Comprehensive survey and mapping of types and extent of habitats 

Presence andor use of habitats by raptors and rmgratory birds, includmg 
waterfowl and passerme species 

e Presence or absence of threatened and endangered species, or species of 
spec& concern 

e hformatxon on small (e g , mce), and large (e g., rabbits, bares) mammals, 
and resident bud populabons that occur on the site or occur 111 close p romty  
to the site 

Ths chiuactenzabon wdl include a hterature m e w ,  expert consultabon, and field 

surveys to describe vegetationhabitats of the slte, and iden* specres of sped concern, 
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mammals, and buds whch have potend to occur m the vicmty of the site 

mformation wdl be pmvided in the three followmg reports 
Thts 

e Habitat survey report for compbce with acts and regulabons prOteCting 
migratory birds 

e Biologd survey report for mmpbce  with acts and reguhons protectmg 
threatened and endangered species 

e A reportmg of mformaOn on the tendency for mammals and birds to occur on 
the site, or in the vicmity of the site 

. .  9.3 mtoxic01m 'a1 I n V * t l O ~  

Smce OU14 is a small mterspersed area within OU9 study area, no target taxa 
populabons would be expected to utilize OU14 habitats exclusively 

If an mtoxicolog~cal mvestigation IS necessary, it would consist of the following 

procedures 

e Developmg a site-specific Conceptual Exposure model to idenbfy potentd 
pathways for exposure of on-site biota 

e Developing a Conceptual Biota Transport model to identify potential pathways 
for off-site transport 

e Sel-on of target taxa and target analytes (biologically actwe contarmnants of 
umcern) 

e Drrect measurement of target d y t e s  within target taxa 
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A techcal memorandum would be submitted for EPA and CDH review and 

approval, and for U S Fish and Wildhfe Service (FWS) and the Colorado Division of 
Wddhfe (CDW) review pnor to mtntmg any work The procedures for conductmg thls type 
of mvestqgttion for the industnal area are presently under development for OU9, and would 

be adapted, if needed, for the much smaller and hghly dutuxbed study area m OU14 

The mformatron developed by the ecotoxicologcal mvestigabon would be used to 

assess the ecological nsk posed by contammint mgratron by contammated target taxa 
Informatron on contaminant mgration by target taxa to other OUs will be provided to those 

OU managers for use m conductmg therr EEs for identi€jmg ecological nsks Tlvs would be 
a quanbtative estmate with the appmpmte uncertainty analysls for model assumwons and 

estmates of parameters This infornabon would also be coordinated with contaminant 

migration by physical or abiotic medxt developed during the site charactenzatron and 
transport models 

9.4 Environmental E valuat ion Reme 

The environmental evaluatron porhon of the BRA in the Phase I RFURI report will 

consist of the habitat survey and species assessment mformatron (raptors, mgratory birds, 

threatened andor endangered species; and mammals and resident bird species) discussed in 
Sechon 9.2 If an ecotoxmlogcal mvemgabon is conducted, the results would he mcluded 

m the EE portron of the BRA m the Phase I RFI/RI report. 
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Manager, Rernedlahon Programs RFI Pgect Manager 

10.0 QUALITY ASSURANCE ADDENDUM 

This -on consists of the QAA for Phase I investigations at Operable Umt No 14 

(OU14) This QAA is a supplement only and must be used in conjunction with the "Rocky 
Flats Plant Site-Wide Qualrty Assurance hjec t  Plan for CBRCLA Rem& Investiwod 
Feasibihty Studies and RCRA Facihty IuvesbgahondCorrecbve Measurn Studies Activities" 

(QAPjP) The QAA establishes the site-specific Quality Assumce (QA) contmls applicable 
to the investqphon actimhes descnbed in the OU14 Work Plan. 

' @ 
I 

OU14 is one of 16 operable units (OUs) 

Flats Plant (RFP) Interagency Agreement (IAG) OU14 contains 8 mdividual hazardous 

substance sites (IHSSs), which are described in Section 2 of the OU14 Work Plan. The 

OU14 Work Plan describes the Phase I charactebtion of potential sources of contamination 

and potentdly affected soils at each of the OU14 IHSSs. The OU14 Work Plan was 

prepared m accordance with the requments of the IAG, and federal, and State of Colorado 

regulatrons and guidance documents identifled in the Introduction (Section 1.0). 

for investigations under the Rocky 
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. .  . ... 10.1 Q v h o n a  nd ResDonsibWa 

The overall orgamahon of EG&G and the Envmnmental Management Department 

(EMD) and divuions rnvolved rn Envmnmental Restoration (ER) Program activities is 

shown m Figures 1-1, 1-2, and 1-3 of Secbon 1 0 of the QAPjP Indwidual responsibdhes 

are also described in Section 1.0 of the (QAPJP). 

Contractors will be tasked by EG&G to implement the field actiwbes outhed rn the 

OU14 Work Plan. The specdk EMD personnel who wdl rntedace with the contractors and 

who wdl provide techcal w o n  are shown 111 Figure 10-1 

The QAPjP was wntten to address QA controls and reqmments for implementmg 

IAG-related activities. The content of the QAJ?jP was driven by Department of Rnergy 

(DOE) Order 5400.1, RFP Standard Opemtmg Procedure (SOP) 5700.6B, and the IAG. 

DOE 5400.1 and SOP 5700.6B both q u m  a QA program to be mplemented based on 
Amencan Society of M e c h d  l31gineers (ASME) NQA-1, "Quality Assurance 

Requhements for Nuclear Facilities " The IAG specXies development of a Q W P  in 

accordance with the Envvonmental Promon Agency @PA) QAMS-005/80, "Interm 

Guidehes and Specifications for P q m m g  Quality Assurance Project Plans." The 

18-element format of NQA-1 was selected as the bass for both the QAPjP and subsequent 

QAAs with the apphable elements of QAMS-005/80 incorporated where appmpmte 

Figure 2-1 of the QAPjP dustrates where the 16 QA dements of QAMS405/80 are 
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mtegrated mto the Q m P  and also into dus QAA. Sectron 2.0 of the QAPJP also idenflies 
other DOE orders and QA requmments documents to whch the QAPjP and this QAA are 

responsive 

The contmls and requmments addressed in the QAPjP are applicable to OU14 Phase 

I actmities, unless specified othemlse m ths QAA. where site-wide actions m applicable 

to OU14 actwibes, the applicable sectson of the QAPJP 1s referenced in thts QAA. "Ius 

QAA addresses addmonal and site-spec& QA cuntmls and requkments that are applicable 

to OU14 Phase I actwitws that may not have been addressed on a site-wide basis m the 

QAQP. Many of the QA requnements specific to OU14 are addressed m the OU14 WP and 

are referenced m this QAA. e 
10.2.1 Training 

The minlmum personnel qualification and training requirements that are applicable to 

EG&G and subcoatractor staff for RFP ER Program activitw are addressed m Secbon 2.0 of 

.the QApjP 

AU EG&G and subcontractor staff working on OU14 Phase I iuvestigations shall be 
tram4 m the EMD OPs or laboratory analyt~cal procedures that are applicable to then 
assigned tasks Subcontractor Project Managers shall be trained by the EMD and shall be 
resjxmsible for tramhg subcontractor staff according to EMD AdmmsW& 've Procedure 3- 
21OOO-ADM-02.01, Personnel Training, usrng EG&G-furnrshed lesson plans. All personnel 

tmnhg shall be documented accordmg to procedure 3-21OOO-ADM-02.01 
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EG&G EMD and subcontractor personnel shall also meet the mumum quahfkatxon 

and t m m g  qumments specified m the OU14 WP, the EG&G HASP for OU14 (m 
pxeparahon), the EMD Opemtmg procedures (OPS) identifed in the OU14 WP, and the 

EG&G Envmnmental Management Rad~ologrcal Guidehes (EMRGs) Specrfed m the OU14 
HASP and the OU14 Work Plan The EMD OPs (whch may have been referred to as SOPS 
m the QApjP and other W o n s  of this OU14 WP) and the EMRGs that are apphcable to 
OU14 Phase I acbvlbes are identdied in Table 10-1 

10.2.2 Quality Assurance Reports to Management 

A QA summary report will be prepated annually or at the conclusion of these @ activihes (whchever is more frequent) by the EMD Quality Assurance Prcject Manager 

(QAPM) or design= "ius repoa wdl mclude a summary of field opemons and labomtory 

mspBctions, surveillance, and audits and a report on data verificabodvaliclation results 

. .  10.3 Design Control and Control o f s c & & # J c I n v ~  

10.3.1 Design Control 

The OU14 Work Plan descnbes the mvesfigation a w b e s  that will be implemented 

dumg Phase 1. The work plan i d e n a s  the objectrves of the mvvest@t~ons; specfies the 

samphg, analyss, and data genenibon requirements; and ident&s applicable OPs that will 
pmvide controls for the mveshgations As such, the OU14 Work Plan is considexed the 

mvestxgatxon control plan for OU14 Phase I RFURI a w Q e s  
I 

I 
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10.3.2 Data Quality Objectives 

The development of Data Quality Objectives @QOs) for the OU14 Phase I 

mvesbgaQons was presented in Smon 4 0. The DQOs for OU14 were established m 
a m r d a n ~  with the 3-stage process described m EPA/540/G-87/003 (0s- Directive 

9335 0-7B), Data Quality Objecbves for Remetid Response Activltes, and Appendix A of 

the QAPJP. Ident&afion of data q&ty needs includes de-g specific mvestxgation 

objectwes, identifying data uses, and selecting the types of samples and data that need to be 
collected The pnmary objectwes for the OU14 RFI/RI, specifk data needs, data uses, 
samphg and analysis actwitmy analyt~cal data levels, and DQOs wexe identified in 

Smon 4 These are summarized in Table 4-1. 

Data quality IS typically m e a s u d  in terms of precision, accuracy, representabveness, 

compamb&ty, and completeness (also referred to as PARCC parameters). Recision, 

accuracy, and completeness are quantmbve measures of data q&ty, while 

representatweness and comparability are Qualitative statements that express the &gme to 

whch sample data represent actual conditxms and describe the confidence of one data set to 

another These parameters are defined in Appenh A of the QApiP PARCC parameters 

w d  be detexnuned for OU14 measurement data, as described m Appendix A of the QApjP 

PARCC parameter ObjectmS, that ate established pnor to mhtmg mvestigaUons, assm 
decmon makers m determimg If DQOs for measurement data have been me$. 

EG&G has established requirements for analyt~cal chermstry services for 
envmnmental samples c~llected m support of the RFP ER Program Thtx requirements are 

estabhshed m Parts A and B of the EG&G Rocky Flats General Radiochemistry and Routine 
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Analflcal Services Protocol (referred to as the GRUSP) The GRRASP requms analyses 

of EPA's TCL orgamcs and TAL metals to be analyzed usmg EPA CLP methods and 

procedures The GRRASP also requms analyses of all non-CLP and radmchermstry 

parameters to be m M e d  such that the analyses parallel the QC requirements of CLP-type 

analyses Therefore, all orgatllc and morganic laboratory analytical data should meet the QC 

needs equivalent to analflcal level N data. 

€btoncal measures of precision and accuracy for TCL volatile and serm-volatile 

orgamcs and TAL metals have been estabhshed for CLP analyses. These hlstoncal measures 

of pmision and accuracy are referenced m Appendix B of the QApjP and represent the 

objectwes for TCL orgarucs and TA metals for OU14 Appendnc B of the QApjP also 

references the pxemion and accuracy measures for radionuchdes that wlll be analyzed 

amrdmg to methods specfied in part B of the GRRASP. These measures represent the 

obj-ves that are applicable to the analysls of mhonuchdes for OU14 samples. The goal 

for completeness of laboratory analflcal data is 100 percent with a minlmum acceptable 

completeness of 90 percent 

0 

The quahty of ra&ologml and soil gas scmmng data wdl be controlled by adhering 

to field surveymg, samphg, and analytxal procedures that have been and are being 

developed Thrs mcludes meetmg mstrument detection, efficiency, and caiibmon 

reqmments specdied m the procedures and manufacturers msbumons 

Representativeness and compambihty were discussed in Section 4 of the OU14 Work 
Plan 
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10.3.3 Sampling Locations and Sampling Procedures 

The Field Samplmg Plan (FSP) for OU14 was presented m S-on 6 0. The FSP 

consrsts of a 2-staged approach. Dumg Stage 1, attempts will be made to locate amis of 

contammation and assess the nature of contammation Stage 2 wdl consist of assessmg the 

extent of contamination present at the OU14 IHSSs Samphg act~vitIes will generally 

consist of performing surface radi01ogm.l surveys, conductmg sod gas surveys, colleztmg 

surface and near surface soil depth profile samples, collectmg subsurface sod samples from 
boreholes, mstallahon of tensiometers to monitor morstuTe matnx potent& m the vadose 

I (unsaturated zone), mstallauon of groundwater momtomg wells and groundwater sample 

collecuon The specfic samplmg plan for each of the eight MSSs is described in Section 
6 3 The field operating and samplmg procedures that will be used to control field samphg 

actlvitles are identified 111 Smon 6 4. The apphcable procedures are also listed here m 
Table 10-1 

10.3.4 Analytiaal Procedures 

The analytical program for the OU14 Phase I RFI/RI iuvestqption is discussed in 
Sectxon 6.5 The analytes of mterest and the specified detectiodquantitatIon limits are 

idenMied m Table 6-2 The analyt~cal methods that shall be adheed to am those that are 
specfied m Parts A and B of the GRRASP. These methods are referenced m Section 3.0 of 
the QAPJP. Specific analyt~cal methods for each analyte idenMed in Section 7.5 are 
referenced m Appendix B of the QApjP 

10-7 



ENVIRO"TALRESTORATI0N PROGRAM 
Phase1 RFI/RI work Ran 
for Operable Umt No 14 

Manual 21100-WP-OU14 1 
&&on No 10 0, F~nal 

Effectwe Date 
page 8 of24 

10.3.5 Equipment Decontamination 

Non-dedxated samphg equipment (1 e., samplmg equipment that is used at more 
than one locabon) shall be decontaminated between sampling locabons in accoTdance with 

OPS-F0.03, General Equipment Decontammahon. Other equipment (e.g., heavy equipment) 

potentmlly contamrnated dumg m g ,  hydmgeologdgeologic tesbng, bomg, sample 

colle&on, etc shall also be decontammated as specified in OPS-FO 04, Heavy Bqulpment 

Decontamination 

10.3.6 Air Quality 

Au monitomg wdl be conducted dunng ImplementaQon of field actwibes that have 

the potentd to create wmdblown cllspersion of contaminants, including drilling, coring, and 

mstallabon of boreholes and momtonng wells An monitomg will detemme If OU14 
RFI/RI actwitax are m compltance with the RFP Intern Plan for prevention of Contaminant 

Dspersion An momtoring will be conducted accordmg to OPS-FO.01, Windblown 

Contarmnant Dqersion Control. 

10.3.7 Quality Control 

To venfy the quality of field sampling and labomtory analytical processes, the 

collection, preparation, and analysis of QC samplm me munporated into the sampling and 

analytical programs. 
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10.3.7.1 Held QC Samples Field QC samples and collection fquencies for OU14 
are addressed m Section 6 7 and identdied in Table 6-5. A specific sampling schedule will 

be prepared by the samphg subcontractor for approval by the EG&G Laboratory Analysis 

Task Leader (Figure 10-1) pnor to samphg Equipment rinsate blanks, which are collected 
and analyzed to detect cross contammabon of samples due to inadequate equipment 

d e c o n m o n ,  are conside& acceptable (with no need for data qualificbon) If the 

concentrabon of analytes of interest is less than three tunes the requited detection limit for 

each analyte as specified in Table 6-2 Field duplicate samples collected and analyzed to 

provide an mdcabon of overall samphg and analyt~cal pnxuion shall agree within 

30 percent relatwe percent difference for aqueous samples and 40 percent for homogenous, 

non-aqueous samples 
I .  

Tnp blanks and field blanks (for orgamcs and inorgamcs, respectively) indicate 

possible field contammbon when analytes are detected above the minimum detection huts 

The Laboratory M y s u  Task Leader (Figure 10-1) IS mponsible for verrfying these cntena 
and shall be responsible for checking to see lfthey are met and for quahfymg data. 

10.3.7.2 Laboratory QC. Laboratory QC procedures are used to provide measum 
of internal consistency of analyt~cal and storage procedures The laboratory contractor will 

subrmt wntten SOPs to the Laboratory Analysis Task Laukr for appmval. The 

mterlaboratory SOPs shall be consistent with or equivalent to HPA-CLP QC procedures 

The laboratory SOPs must cover the followmg areas in sufficient detail and reflect actual 

operatmg conditions in effect dumg analysls of BG&G RFP samples. 
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Sample receipt and log-m 

Sample storage and secunty 

Facil~ty secunty 

Sample trackmg (from nxeipt to sample drsposibon) 

Sample analysls method references 

Data mluaon, ved-icahon, and qmtmg 

Document control (mcludmg submtbng documents to EG&G) 

Data package assembly (see Smon III.A of the GRRASP) 

Qualifications of personnel 

Preparatonof standanis 

Equqment mamtenance and calibration 

hst of instrumentahon and equipment (includmg date purchased, date installed, 
model number, manufacturer, and service contracts, if any) 

Instrument dete&on h t s  

Acceptance criteria for non-CLP analyses 

Laboratory QC checks apphcable to each analflcal method 

L a b o ~ r y  QC techmques to ensure consistency and validity of analybcal results 
(mcludmg detectmg potentml laboratory contimuah 'on of samples) mclude usmg reagent 

blanks, field blanks, mtemal standard reference mate&, laboratory rephate analysis, and 

field duphcates. The laboratory contractor will follow the standard evaluahon guidelines and a 
(P \OU14\WORKPLtWECl'ION 10\10/16/92) 10-10 
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QC procedures, mcluding frequency of QC checks, that are apphcable to the particular type 

of analpal method bemg used as specfied m Parts A and B of the GRRASP and Smon 

3 0 of the QAPJP All data packages wdl be forwarded to the Laboratory Analysls Task 
Leader or delegate (Figure 10-1) for review and verificaton. 

10.3.8 Quality Assurance Monitoring 

To assure the overall q d t y  of the RFWRI achvihes discussed in the OU14 WP, field 

mspe&ons will be conducted daily, and auhts and surveillance will be conducted at vatrous 

mtervals The mtervals will be detemmed by the importance and complemty of each 

a&vity Intervals wdl also be based on the schedule contamed m Sect1011 7.0. At a 

mirumurn, each of the field samplmg activities descnbexl in Smons 6.4 will be momtoml by 
an mdependent survedlance team at least once during the samphg process EG&G wdl 

conduct audIts of the laboratory contractor@) as specified M the GRRASP, Parts A and B. 
The auhts and survedkmce, and actiwty Readmess Reviews ate &scussed further in Section 
10 18 

@ 

10.3.9 Data Reduction, Validation, and Reporting 

Data management and reportmg requirements for field and laboratory data are 
discussed m Section 6.6 Data reportmg turnaround tunes, reduction, and vahdation 

requirements are as follows. 

10.3.9.1 Analytical Reporting Turnaround Times. Analytical reportmg turnaround 
tunes are as specified m Table 3-1 of Smon 3 0 of the QAQP 
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10.3.9.2 Data Reduction Reduction of laboratory measurements shall be m 
accordance with the methods specdied for each analyt~cal method Laboratory data wdl be 
compded mto sample data packages by the labomtory contractor. A sample data package 

shall be developed for each sample delivery group or sample batch, with separate data 
packages for each type of analysls (e g , a data package for orgmcs, one for morgantcs, one 

for water q d t y  parameters, and one for radionuchdes) The sample data package shall 

consist of a cover sheetltransrmttal letter, a case muratme, data summary forms, and copies 

of the data checkhsts found m Attachments I m parts A and B of the GRRASP The reduced 
data wdl be used in the data vahdauon process to venfy that the laboratory control and the 

overall system DQos have been met 

10.3.9.3 Data Validation Vahdahon a v i u e s  consst of reviewmg and venfymg 

field and laboratory data and evaluatmg these verrfied data for data quahty (1.e , cornpanson 

of r e d u d  data to DQOs, where appropriate) The field and laboratory data valuIabon 

acbvibes and guidelines are descnbed and referenced m Smon 3 0 of the Q Q P .  The 

process for validatmg the q d t y  of the data is illustrated graphcally in Figure 3-1 of Smon 

3.0 of the QAPJP, and is also mcluded as part of the sample collecbon, chain-of-custody, and 

analysis process illustrated in Figure 8-1 of Sectron 8.0 of the QAPJP. The cntem for 

detemmmg the vahd~ty of ER data at RFP am descnbed m sub-on 3.3 7 of S a o n  3 0 

of the Q M P  

10.3.9.4 Data Reporting Dependmg on the data vahdation process, data are 
flagged as either "valid," "acceptable with qwhfications," or "xejected." The mults of the 

data vahdahon shall be reported m ER Department Data Assessment Summary reports. The 
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usabhty of data (the cntem of whch is also described m subsection 3 3 7 of Section 3 0 of 

the QAPJP) shall also be addressed by the RFI Project Manager 

10.4 Procureanent Document Co ntrol 

Procurement documents for items and semces, mcluding semces for conductmg field 

mvestigations and analytical Iaboxatories, shall be prepared, handled, and controlled in 
accordance with the requirements and methods specfied m S a o n  4.0 of the QAPjP Items 

and services used m support of OU14 Phase I RFI/RI achvihes wdl be procud acmrdmg to 

mstruchons m EMD Admuustrative procedure 3-21OOO-ADM-04 01, Procurement Document 

Control 

10.5 Instructions. procedures. and Draw 

The OU14 WP dembes the actmties to be performed. The OU14 WP will be 
miewed and approved m accordance with the requirements for instructions, procedures, and 

drawmgs outhed m Sechon 5 0 of the QApjP 

EMD OPS approved for use and theH apphcability are identifkd 111 Table 10-1 OPs 

that are idenMied as bemg needed, but am not yet developed andor approved, will be 
reviewed and approved as required m Section 5.0 of the QAPJP Any addhod qualrty- 

affectmg procedures proposed for use but not identified in Table 10-1 will also be developed 
and approved as requid by S a o n  5 0 of the QAPjP pnor to p e r f o m g  the affected 

amvity 

I 
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Changes and varmces to approved OPs and the OU14 WP shall be documented 

through prqmaQon of Document Change Nohces @CNs), whch wdl be prepared, 

reviewed, and approved m accordance with requmments specfied 111. S-on 5 0 of the 

QAPJP (Note DCNs were r e f e d  to as Procedure Change Notices in Revision 0 of the 

QAPJP) 

10.6 Jhcume nt Contro 1 

The followmg documents will be controlled m accordance with Section 6.0 of the 

QAPJP 

"Phase I WRI Work Plan for M o m v e  Sites, Operable Umt No 14" 

"Rocky Flats Plant Site-Wide Qualrty Assurance Project Plan for CERCLA 
Rem& InveagaQodFeasibhty Stucbes and RCRA Facfity 
Inve&gahons/CorrecQve Measures S t u d s  Acbvities" (QAPJP) 

EMD Operating Procedu~s (all operating procedures specdied m this OU14 WP 
and to-be-developed laboratory SOPS) 

10.7 Contm 1 of Purchased Items and Semi- 

Contractors that provide services to support the OU14 WP activities will be selected 
and evaluated as outlined 111 Sectron 7.0 of the QAPJP. This includes pmaward 

evaluationlaudit of pmposed contractors as well as period~c audit of the acceptability of 
contractor performance dumg the Me of the contract. Any items or materids that are 
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purchased for use dumg the OU14 mvestigabons that have the abdity to affect the quahty of 
the data shall be mspected upon receipt 

10.8 Identfication and Co ntrol of Items. S ~ D  le .  a n d h a  

10.8.1 Sample ContaiuedPmervation 

Appropriate volumes, containers, preservation requuements, and holding times for 

water and soil samples are pxesented m Tables 6-3 

10.8.2 Sample Identification a 
RIWRI samples shall be labeled and iden- in accordance with Section 8 0 of the 

QAgP and OPS-F0.13, Containenzing, Preserving, Handling, and Shipping of Soil and 
Water Samples Samples shall have unique identifiaon that traces the sample to the 

source(s) and inhates the method(s), date, the sampler@), and condItims pmaihg  at the 

tune of samplmg 

10.8.3 Chain-of-Custody 

Sample chain-of-custody will be maintained through the apphcabon of OPS-€70.13, 
, 

Contamenzmg, Pxeservmg, Handlmg, and Shppmg of Soil and Water Samples, and as 

I Illustrated m Figure 8-1 of the QAPjP for all environmental samples collected dumg field 

mvestigations 
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10.9 Contro 1 of Ihcesm 

The overall process of collectrng samples, p e r f o m g  analysis, and mputbng the data 

mto a database is consided a process that requms control The process IS controlled 
through a senes of wnten procedures that govern and document the work actwibes A 
process diagram is shown m Sectton 8 0 of the QAPjP 

10.10 InsDection 

I n w o n  of OU14 RFURI achvibes and items (mcludmg pmured materials and 

constmaon items, such as borehole camg and groundwater momtoring wells) shall be 

QAPjP 

10.11 Test contra 1 

Test control requmments specad m Smon 11.0 of the QAPjP are not apphcable to 

any of the RFURI mvestxgaQons described 10 the OU14 WP 

10.12 Control of Measuring and Test Eauimnent (M&TE) 

10.12.1 meld Equipment 

Specific conductivity, temperature and pH of groundwater samples shall be measured 

m the field. Field measurements will be taken and the mstruments calibrated as specified in 
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OPS-GW 05, Field Measurements of Surface Water Parameters Measmements shall be 
made usmg the equipment specified m the apprapnate EMD OPS or approved procedure 

DCN 

In adhbon to the field measurements for water quahty, field measurements for 

radmbon and soil gas will also be made. The following instruments will be used for these 

measurements 

Radiolog~cal field readrngs for field survey gnd lwbons and drill cuttmgs, core, 
and samples will be made by usmg both a FIDLER and a hgh pmty germanium 
(HPGe) detector or equivalent. Use, calibration, and mmtenance of the FIDLER 
will be amrdmg to EMD OPS-F0.16 Use, dbraQon, and mamtenance of the 
HPGe detector WIU be amrdmg to an EMD OF% that is presently bemg 
developed Use and calibrabon of both types of instruments is based on 
manufacturer's instructions. 

Field W g s  for soil gas will be obmed using portable photoioniZation detector 
(mD), "U Systems P1-101 or equivalent. Use, calibrabon, and maintenance 
amrdmg to OPS-FO 15, Photoiomzation Detectors (PIDs) and Flame Ioniz&on 
=Is W S )  

Each piece of field equipment shall have a file that contains: 

Specfic model and mstrument senal number 

Operating mstrucbons 

Routine preventative maintenance procedures, including a list of crihcal spaxe parts 
to be provided or available m the field 
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Calibmbon methods, frequency, and descnpbon of the d b m o n  solutions 

Standardmbon procedures (traceabihty to m o d y  recognized standads) 

The above mformabon shall, in gened, conform to the manufacturer's recommended 

operatmg mstruaons or shall explain the dewahon from said instruaons 

10.12.2 Laboratory Equipment 

Laboratory analyses will be performed by contracted laboratories The equipment 

used to analyze environmental samples shall be calibrated, maintained, and controlled m 
accordance with the requmments contamed m the specific analytxeal protocols used as 

specdied m the GRRASP Thu mformabon will be supphed to EG&G as a laboratory SOP. 

. .  10.13 Handlinn. Storaw. and S ~ D D I I ~  

Samples shall be packaged, transported, and stod  m accordance with OPS-FO 13, 

Contamemg, Preservmg, Handlmg, and S w i n g  of Soil and Water Samples Maximum 

sample holrlmg times, sample preservative, sample volumes, and sample containers are 
specfied m Table 8-1 of S m o n  8 0 of the QAPjP Sample handhg and storage controls at 

the laboratory shall be provided as a laboratory SOP. 

10.14 &&us0 f Instlectl 'on. Test. and O~eratiom 

The requmments for the identificabon of mspection, test, and operatmg status shall 
be Implemented as speczed m S m o n  14 0 of the QAPJP A log specemg the status of all 
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boreholes and groundwater momtomg wells shall be mamtained by the Field Actwities Task 

Leader, whlch will mclude wewborehole idenbfkation number, ground elevabon, casmg 
depth of hole, depth to bedrock, stabc water level (as applicable), depth to top and bottom of 

screen (as apphcable), dtameter of hole, h e t e r  of casmg, and top/bottom of casmg. 

10.15 Contm 1 of N o n c o n f o m  

I 
The qumments  for the identificabon, control, evdmon, and @sibon of 

nonconformmg items, samples, and data wdl be mplemented as specfied m S d o n  15 0 of 

the QAPjP Nonwnfommces identLfied by the mplementmg contractor shall be submitted 
to EG&G for processing as outlined in the QAPJP 

10.16 Corrective  act^ .on 

The requirements for the i&ntificaQon, documentabon, and verificabon of cmectwe 

acbons for con&uons adverse to q-ty wdl be mplemented as o u h e d  in S a o n  16 0 of 

the QAPJP Con&uons adverse to quahty i&nt&d by the implementlng contractor shall be 
documented and submitted to EG&G for pfocessmg as OUW in the QAPJP. 

10.17 Oualitv Assurance Recorn 

QA records wdl be wntrolled I.U accordance with OPS-FO.02, Field Document 

Control QA records to be generated dumg OU14 RFURI actmt~es include, but 8 1 ~ 1  not 

limltedto 
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Field Logs and Data Record Forms (e.g., sample collechon notebookdlogs for 
water, sediment, and air) 

Cahbraaon Records 

Sample Collectron and Cham-of-Custody Records 

Laboratory Sample Data Packages 

DnlllngLogs 

Work PWField Samphg Plan 

Au&t/Suxveillance/Inwon Repom 

Nonconformance Reports 

C o m v e  Action Documentation 

Data Vahdation Results 

DataReports 

Procurement/Contracting Documentaaon 

I n e o n  Records 

10.18 Oua litv . Verif'ication 

The requvements for the verificabon of q d t y  shall be unplemented as specified m 
Smon No 18 of the QAPJP EG&G will conduct aud& of the laboratory contractor as 
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specfied m the GRRASP, Parts A and B The EMD QAPM shall develop a surveillance 

schedule with the surveillance mtervals based on the mportance and complemty of each 

samphg/analfid amvity Intervals wdl also be based on the schedule contamed m 
S m o n  6 0 

Examples of some specdic tasks that wdl be momtonxi by the surveillance p r o m  

are as follows 

Borings and well mstallaaons (appromately 10 percent of the holes) 

Field samplmg (appro~ately 5 percent of each type of sample collected) 

Records management (a survedhce will be c o n d u d  once at the initiation of 
OU14 achvibes, and monthly the-r) 

Data verification, valihon, and niprtmg 

Audits of contmctors providmg field mvestigafion, construction, and analytical 

support services shall be performed at least annually or once during the life of the project, 

whchever 1s more frequent 

A Readmess Review shall be conducted by the EMD QAPM pnor to the 

mplementation of OU14 field mvestigatm activifies The nzulmess review will determine If 
all activity prequisites have beem met that are required to begin work. The applicable 

requuements of the QAPjP and t h ~ ~  QAA wdl be addressed. 
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The reqmments for the control of software shall be mplemented as specified m 
Sectson 19 0 of the QAPJP Only database software is antsci.pated to be used for the OU14 

WP achvitses Opemtmg procedures apphcable to the use of the database storing 

environmental data can be found m OPS-F0.14, Field Data Management. 
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TABLE 10.1 
EMD OPeratina Procedures and Fleld AclMties 
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